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(54) POWER UNE NOISE HLTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively reduce a noise on a 
power line in a wide frequency band and to effectively decrease 
not only a continuous noise but also a sudden noise 
SOLUTION: A power line noise filter 10 detects a change of a 
current at conductive lines 1 a. 1 b of the power line 1 by a 
detector 1 1 and hence detects the noise of a common mode ot ^ 
current properties on the line 1 . A reverse phase signal y 
generator 12 generates a reverse phase signal as a signal 
having a reverse phase to the noise detected by the detector 
1 1. Further, the change of the same current corresponding to 
the reverse phase signal is given to the two lines la, lb of the 
line 1 for the two lines la, lb of the line 1 by an injection circuit 
1 3. Thus, the noise of the common mode of the current 
properties on the line 1 is cancelled. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ♦*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



power line. . according to claim 1 characterized by 

conduction lines in the power line. - ^^u^ r.r.«,f*r line hv detecting fluctuation of the 

[Claim 4] A noise detection means to d«t«<=;.^« ^^^^^^ difference 
electrical potential difference m the P^^^j"^^^^ f^^f/^^^^ used as the noise 

corresponding to an opposition ^'^^ f^^T^^^^^^^^^^^^ opposition signal generated by 

St^tS^S^— 

having a noise offset means to offset the noise on^e P^^^^^JJ" ^^^^ ^ ^^^^ 4 characterized by 
[Claim 5] Said noise detection S^^^^^f^SSJ^t ^ So efectricSiLtion lines [ in / the noise 

Ss^aS^rs:" 
?sLirSs;^:tS^^ 

tiie power line for every electric conduction ^"^^ ^K'osi^^^^^^^ conduction iLe 

signal for every electric conduction ° ^olseTffset meZ Sie power-line noise filter 
dSected by said noise detection means IS generated S^^^^^^^ 

rSn:Siif^^^ 

the 1st noise on the power line, and fluctiiation «f ^/J^^J^^^^^^^ 2nd noise detected by 

opposition signal generation ^^e^^ ^t^oSTS 2nd noise detection 

the 2nd noise detection means which detects 2nd noise on ttie^e^ti^ ^^.^^ 

h«p://w«»4ipdl.»=ipi.gojp/cgi-btato,UW=b_ogL*=^^^^^ ^'"^"O' 
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corresponding to the 



§k opposition signal generated by said 2nd op^on signal generation means to the 



power line. j„»»^fc tv,^ ictnoi<« which soreads two electric conduction lines in 

[Claim 8] Said 1st noise detection means detects ^t noi^ wmcn spr^^^ ^ 
L powi line with the same phase. Sa d ^ notse offset ^^^^^^^ filter 

1st opposition signal for every electric ^^^f ^^^J"^*"^^^;"^^^^^^ Said 1st noise offset means Change 
conduction Une detected by said 1st noise d^tect"'^.^^''^^^^^^^ line generated by said 

of the current corresponding to the 1st oPP^^^^^^f^^^^/"^^^ lines in fhe power line. 

1st opposition signal generation means is given to °™ * ^^^^ electric conduction lines in 

Said 2nd noise detection means detects J- 2nd no^^ g^^^^^ means The 2nd 

the power Une for every electnc conduction Ime Said 2ndho^^ ^^^^^ 

opposition signal for every electric 2nd noise offset means The 

conduction line detected by said 2nd ,^°;^«,^^!^^;°^^^^ of the electrical potential 

power-line noise filter ^^^Jl^g J^^^^^^^ evefTel^tric conduction line generated by said 

difference corresponding to the 2nd oPPf '^^f^' lines in the power line. 
2nd opposition signal generation means to ^^^^ ^SSSing fluctuation of the current in the 

[ClaiiS 10] By being arranged at the position P°^^^^^^ generation means to 

Uwer line, or fluctuation of an electrical PO^entm^^^^fX ^^JP^^^ to detect the noise on the 

generate the opposition signal used as the . ^gj^^ a noise is detected by bemg 

power line, and said noise detection means, and t^e sig^ ^^Ewe^Une, and detecting fluctuation of a 
Lranged in a different location from '^^^^'^^^^^^^^^^^^^^ ^ the opposition signal generated 
current in said noise detection means Change <^f the cimart corre^^^ g f . ^ ^^^^^^ ^^^^^.^^ 

by said opposition signal generation m^ to the power is given, wn 
flLtuatio^^f an electrical potential ^^^^^IT^Z^on TZ^^ 

electrical potential difference ^orrespondmg to Ae op^s^^^^^^^^ noise offset means to offset the 

generation means to the power line It is P^P^f J.^^/^^^^^^^ has been arranged in the power 

noise on the power line, and the lo^i^^^^^r^^if^f ^^^^^^^ power-line noise filter 

tSrn^^^i^lM^-i^^^^^^^^^ 

10 characterized by including an indnotor. according to claim 10 or 1 1 characterized by to have the 

[Claim 12] Furthermore, the PO^^er-l'«^''°S h?s A^SS which adjusts the phase of said 
Upedance element for phase adjustment ^^^^^^^ ^from sa^d noise detection means ] in a 

opposition signal so that it is P'^P^^t.^^^^^^^'^^^^^ contrast with change of the current 

characterized by including an mductor. 
[Translation done.] 
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* NOTICES * 

2 **** shows the word which can not be translated. 
3'.In the drawings, any words are not translated. 



DETAIL ED DESCRIPTION 
[Detailed Description of the Invention] 

power line. 

W sigL on the power line '',°'^^f^l'r^^SSi^^Sb^'<i. '■^'^'^^J,. 
In this power-line 'o™-^" J"")'*!",?' ,SoT^^ and eleclric equipment connected to 

rssi^rdK -S"r4t=^"5Serio^^ 

an increment in an error rate. rnmmunication link is not performed, the noise 

phase and a normal mode noise generated between ^^^^^^^^ ^ 3^ ^lectncal- 

hSJ:^S:rrnar^^^ 
SooTrsS^ureontheproblemby^^eaboven^^^^ 

filter) for the cure against an ^^^^^^f^d ^ ^^^^ '° ^"^""^ 

of the LC filter (filter which consists of an f ^^l^^^^^^TSe coil, X capacitor, and Y capacitor, 
devices, such as a common mode ^b<Je '^oiU^'^™^,^^^ by JP,7-1 15339,A. The 1st 

?0006] Moreover, the line filter which absorbs a current mmc y ^nd 
Srmer by which this line filter c— -^^S^^ a m'^Sion means to amplify the 
transformer containing an upstream coil and * secon^^i^ the secondary coil of the 1 st 
noise current by which el«-t--:g?t;L;tTuXaL^io^^^^ transform'er. The noise current 
transformer when a noise current ^^^^f i^^^ "PSeXce of a sink and the upstream coil of the 2nd 
amplified with the magnification mem« «J^^*^^P^Sis line filter, the damping effect of a noise is 
transformer to the secondary '^"il *^^nd tja^^^^ coil of the 2nd transformer, 
heightened by adjusting the mipedance of the "PS^^^J^^^ is indicated by JP,10- 

[0007] Moreover, AC Une filter wluch reduces "o^J ^ii?o wMch the 3rd coil was added, the noise 
303674,A. This AC line filter has the Rhine, the noise amplifying circuit 

extract circuit which extracts the <^o™«»<>'^j;^^ .^^nd^hl c^^^ which supplies the current 

which amplifies the extracted comnion "^^^e no se^nd m^^^^ ^^^^^ ^^.j ^.^ordmg to 

for giving the electromotive force of °PP°« ^^^^ common mode noise on AC power Rhme 

the output of a noise amphfymg circuU. ^^^^^^Xon^on Lde noise is amplified by the noise 
is extracted by the noise extract ^^f^^^^^l^l^^^^^ force of opposition to the 3rd coil of a 
amplifying circuit, and *f .^.'^^Jj^e^™^^ according to the output of a noise 

[00081 u T While the conventional EMI filter which is the configuration of 

M C5Jtll^rdSr^~ r ^ a «t Hke the « (.) - (3). 
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frequency band. wwal and electric eauioment, since the frequency band of the noise 

[0010] (2) According t° the dass of el«:m^ and el«^^^^^^ of an EMI filter 

0 generate and magnitude differ from a P^°P«^' o"der to make the specification about a 
according to the device -'^f^^^'^^^'^^l^'^^ of an EMI filter will be repeated, 

roi^Sir^^rd^^^iS'^^^^^^ 

difficult. .cx>iffiu«r <=;nrp the freauencv band where the desired magnitude of 

rOOl 1] (3) With the convenUonal EMI filter, smce ^^^^^^^^^.''^^ of noise reduction by 

current detected by the W <'»f ™« '"iSf/^fi^^n^oUeS^^^ a frequency does not change, ,t 
line filter may be effective m °f *"T"JXn coiled the Rhine line around dasuBsU of 

rr^v^r:'rrr:^Sa^<fS^.^^^ 

corei, and there is a trouble ttat wiimg is also difficult „„isc is detected by detecting 

[0013] moreover, in AC line fat« ^^^''^^F »^ filKl) tom^ and drawiniU 

current is supplied to the 3rd coil of a common mode choke coil described as a noise electrical 

[0014] THUS, after detecting f ^^S^^ f^'"^'"' f 

potential difference.) of cominon "^9^^ ^^Zj^ition current.) of common mode noise and 

fo^Sr.^^'^^irirabove.m.^o^^^^^^ 

electrical potential difference anses m the P'o^^^^'! °* ^ elStrical potential difference. Moreover, the wave 
potential Sfference, and opposiUon cujr^t of a n^^^^^^^ .oixespond 

Lse reduction by supplying an oPP<>«»t^°"^^^^2 !S.ke ^^^^^^ Therefore, in this AC line 

reducing common mode noise usmg a ^o'^^^^"^^^^^^^ property of a common mode choke coil, 

filter, in order that that damping P'-^P^^ ^^/^t^^^^^^ difficult 

reducing a noise in a large frequency band h^ *^*2^^^'^igp\/extracting common mode noise is 

room Moreover, in the above-mentioned AC Ime filter *if «^ ^, ^ offsetting common mode 

reJIJeTbetween neutral (neuti^) :^^^IZlun^U^^^^ - 

Soii is connected between ^^^^f ^^^f .f^Sy tieclmon mode noise between a frame gland 

rrnSin^r^:iibt:ss^^^^^ 

^Sr^lS'addition.thefilterwhichpreven.^^^^^^^^ 

of JP,53-54447,A. This filter is equipp«i with P^U^i^?'^^^^^^ ^d. and the series resonant circuit 
of a ^air, the outgoing end of a pair, ^^^^^^P^^^fl^^^fi"^^^^^^ in this filter, the magnetic flux 

prepLd between the outgomg ends of a P^ . f^^'^S'o^^^^^ and the magnetic flux of the 

4/11/2005 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgL_eue 



JP,2002-204189,A [DETAILED DESCRIPTION] ^^^^ ^ ""^^^ 

the noise on the power line effectively in a large frequency band. 

for solving the m The Ist Pow«~ S'^^-^^ — 

^■e;^«s;^:s°.»-^^^^^^^ 

the noise on the power line invention bv detecting fluctuation of the current in the 

power line is offte. by the ^^^^^ , „oise detection means may detect the noise 

SsprS^s'r^SrcoXSi^r^-l^wi^thes^^ 

IJ^fgir^Softhesanrecwrent^^oel.^^^^ 

[0023] In the 1st power-bne noise filter of this '''''^^^^^^^1°^^: detg^ted for every electric conduction 
generated to each of two electric conduction ^"^^P^J^^^^^^^^^^ conduction line 

line. An opposition signal generation means o^^it^^^^^^ e 
correspondingto^en^^^^^^^ 

f:;^:^'?eSt?cTond;^^ 

electric conduction lines in the P^^^ J""'; ij.^„tion by detecting fluctuation of the electrical potential 
[0024] The 2nd power-hne noise filter of this ^^^^fjj^^f^^'^^^^ generate the opposition signal used as 

offset means to offset the noise on the power Ime^ :„^^tian bv detecting fluctuation of the electrical 

[0025] With the 2nd power-lme noise filter ^^^^^f^^";^^^ the power line is detected, 
^ntial difference in the power Ime with a noise ff ^° '^f^'' by the opposition 
£ opposition signal used ^hi^ detecte^^^^^^^^ 
signal generation means, change of tiie ^lectocal potemiai 

is given to the power line, and tiie noise on the POWCT Ime o"Jf t detect the noise 

[0026] In the 2nd power-line no;se filter of t^smv^^^^^ ^^.^^ 

~StgToft=tS^^^^^ 

fo"o27] in the 2nd power-line noise filter of tWs inven^^^^^^ 

generited to each of two electric ^°'^<i"'=^^°" conduction line 

line. An opposition signal generation means The^Pf^^t^^^^^^^^ noise detection means is 

corresponding to the noise for every electnc "^f ^tential difference corresponding to 

rool^Sr/^wt^^^^^^ 

Le li opposition signal generation ^^-^^^^f JJ^^^ Une, and the 1st noise 

siraSs!ixts:?o^^^^^^^^ 
ES::irm«n^"^^^^^ 

^ . .. 4/11/2005 
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pote.ialdi«^encApc.erl^2nd^ 

signal used as the 2ncl noise detected by the noise dj^t^^^^^^ ^^^^ ^l^^ 

power line, and the 2nd noise detection means, ^d the ^^f^^^f^^, ^ J^f.^ by the 2nd oppos txon 

roSwi;jrL3rdpowe..linenoisenU^ 

fluctuation of the current m the P°^«^^i^^^?^"j j^/^p is generated by the 1st opposition signal 

signal used as this 1st detected noise and ^^^^'^^ °* eunent corresponding to the 1st opposition 

generation means. With the 1st noise <f f °' ^^^^^^^ is offset. Moreover, the 2nd noise on 

Sal is given to the power line, and thelstno^e on *e P^^^^f J^^^^^^^ ^iff^^ence in the power line with 

line, and the 2nd noise on the P°^«^J?;^^?,Svention the 1st noise detection means The 1st noise which 
[00301 In the 3rd power-lme noise fi^t^^f same phase is detected. The 1st noise offset 

to two electric conduction lines in ^f^P°;^.^r J^^^^^tion moreover, the 1 st noise detection means The 1 st 
[003 1] In the 3rd power-lme noise fi ter line is detected for every electnc 

Loise generated to each of two electnc ^^^f^^^^^^^^TheTst opposition signal for every electnc 
conduction line. The 1st opposition signal °° ^XtlkcondS^^ line detected by the 1st noise 

conduction line corresponding to the 1st ^^^^^^^'^^ current corresponding to the 1st 

detection means is generated. The 1st ^^^1?°'^^^ 1st opposition signal generation means 

opposition signal for every ^'^""^ '''''^^^ZeMZT^Zl The 2nd noise detection means The 2nd 
is given to each of two electric conduction lines m P^^^J detected for every electric 

noie generated to each of two electnc ^f^*^^^^.^^^^^ opposition signal for every electnc 

conduction line. The 2nd oPP°f X/^tSr^^^^^ conduction line detected by ^e 2nd noise 

conduction line conresponding to ^^J'"^^,^^^^^^^ change of the electrical potential difference 
detection means is generated. The 2nd "^^^^ conduction line generated by the 2nd 

corresponding to the 2nd opposition signal f^^^^ ^^^^^ li„es in the power line, 

opposition signal generation means may g^l^^ J^^^^ ition of the power Ime, and 

[0032] By ananging the 4th power-hne noise f f f ^^^^J,^ an electrical potential difference An 
defecting fluctuation of the cunent m P^^^^^^^^^^^^ used as the noise detected by noise 

opposition signal generation means to f^fj^^^^^^^^^^^ noise detection means, and the signal of 

detection means to detect the noise °° ^^5?^^™^^ location from a detection means m the 

opposition. When a noise is detected ^I^^^J^^ection means When a noise is detected by 

power line, and detecting fluctuation ^^.^'^^I'^^^IZ^ signal generated by the opposition signal 
giving change of the cunrent ^^^^^^^J^^l,^",^^^ dectrical potential difference m a noise 

leneration means to the power Ime, and ^ectog tuic^^^ difference conesponding to the opposition 
detection means By giving change of the ^^f^^^^f J^^X power Une It has the impedance elemen 
signal generated by the opposition signal g^'^^'^^^^" ^^f^'^^a^Jd in the location between a noise offset 
?f pel value reduction which has the ^^^^^j;^^^^^^^^^^^^ detection means has been 

dgidCi^Sp^x:^^^^^^^^ 

Uer line, or fluctuation electnc^tent^al^i^^^^^^ ^.^^^ of opposition is 

^wer Une is detected, the °PP°«^V°^„^Si^^^ by ^ offset means, change of the cunent 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 
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m^tL 4.h powcr-lto. «,ise ffl»r of Uus mv«,«o.. U.e impcd»>». .l«n« for peak value miuc«on 

may contain the inductor. invention was further prepared in the path of a signal 

[0035] Moreover, the 4th power-lme noise of *i ^^en^ion wa ,^ig„ai.generation means 

result [ from a noise detection means ] m a noise o«set rneans ^'^^ impedance which 

and it may be equipped with the »°^P«<»7^« ttT^l J^^^t^^^^^ '^^^^ 

adjusts the phase of an opposition signal so ^ noise offset means and the noise 

contain the inductor. 

&me„.ofmei.ven.ionlHe^fte,>eges.al.otope.a.,o«ofmi,inve«i»Ue,.pi^ 

with reference to a drawing. diaeram showing the configuration of the power-line 

[Gestalt of the 1 st operation] dmmngA tll^^^^rAe isfSfinvi^^^^^ The power-line noise filter 10 
noise filter concerning the gestalt of operation of 1st ot ttas mv^ ^^^e of the current nature on the 

™theg..U^^^ 

c^^vey^tS Pow-. and may circuit 1 2 which 

0037] The power-line noise filter - eqmppo^wi^ ^^^^^ ^^^^^ , 

generates the opposition signal used as the «=to^ iniection circuit 13 which pours in the 

detected by the detector 1 1 and the «g^,.°f,*^PP^f ""J.^^^^^^ power line 1 . A detector 11 

SoTsVA^^Stectsthenoiseonthepow^^^^^^^ 
noise in the common mode oftheciurent nature on Ih^ 

[0039] An example of the '^^'^Jg^^^^^^ °5^^^^ lines la and lb and 

detector 1 1 has coil 1 Ic wound around the core smomdmg wo ^ ^^^^ ^.^ 

this core. In this detector 11, flie cuirent which ^^^^^ ^.^^^ 1^ lb. A core 

frequency component of the fluctuation of the ^^^V^^^^^^^^^X^ **• The current sensor 
consists of a ferrite, a permalloy, and ^^-^iS^^^^lS^gl^r^^^^ according to what uses coil 
containing the magnetometnc sensor ^^^J^^^f ^y^, case, the magnetometric sensor which 

1 ic but according to a current may be for a det«=to^^^^ fpeTmalW, the core that consists of the 
has a sensor head containing the '^I^JT^ J^^^^^^?' ^^^^ sensor which can be set, MR 

rSSc~etcTm^^^^^^^^^ 

component using giant magneto-resistance, etc be usea generated by the opposition 

[0040] By giving change of the current ^^^"f f^^^^^ ci??uTrpo^ in'the opposition signal 

signal generating circuit 12 to P°^^^."^Vc^^^^^^ 1' t^^^^' '^^''^ 

generated by the opposition signal g^neratrng circu 1 12 ^^^^ ^^^^^ correspondmg to an 

L the power line 1 . Moreover, an '"J^tion c^^^^^^^^ l'^^^^ Sfpower line 1 . Therefore, an injection 
opposition signal to two electnc conduction '"^^^ la ana id mm p ^ 

cMt 13 wiU offset the noise m "l^^^^f^^^^^^ drLin^ • In this example, 

[0041] An example of the configuration of an '^Ifl^^J'J^'^l':'^^^^ two electric conduction lines la and 

the infection circuit 13hascoil wound aro^Aeco^s^o 

lb, and this core. In this injection circuit 13, J^f^^ '^^^ to coil 13c. 

si^al is given to the electric conducUon Imes la ^^J^^^ « conT^tion of the opposition signal 

[0042] Drawing 2 is the circmt diagr^ ?i3on sS glerating circSt 12 in this example has the 

^ . .. 4/11/2005 
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gUnd (signal gland) of a circuit w,tt> ttie ^,'>f'-^,^^^^^l\^^Zion circuil 13. Hie oth« 
Londary <«il of a t«.s omer 15 .s ^mec^^^^ 

'ra'^^e^tSlT3VoSiSS='r3^^-°-^-^ 

according to it. - . ^ roncemine the sestalt of this operation is 

[0043] Next, an operation of the P^^^^'l^^.T J^^^^^^^ of the current nature on the 

»s^;trL*dSispr«^^^^^^ 

'^X'»lr:SJ[f^XuSXS5°lb inV ^»rto 1. Tl-ereby, <^ noiae in me oonnnon 
mode of the ctitent nature on the po»^ line 1 is oftMt , j ^^jj operation detects the 

5:;Sirh?fst2^'is?'rrS=Sg^eto%r^ 

.... 1- .,^;c^fiitPr 10 coticemine the cestalt of this operation, by detecting 

[00451 Moreover, with the power-hne noise filter ^^^f'^^^j^J'Tr w i is detected and the noise on the 
huctuition of the current in the PS^-J^'f^i' ^^^^^^ opposition signal to the power Une 

power line 1 is offset by giving ^^^^^^,^^,^^21^^^^^ is not Splified or noise voltage is not 
1. Therefore, with the power-hne noise filter 10, ^^ce noise ™^ opposition signal to the delay of the 
changed into the current of opposition, the ^^^'^^^^^f f ^"'^ "I'f^^ to the 

[0046] While becoming possible to reduce the „^^?^XTo conce^^^ of this operation, it 

noise filter 10 is used, it * ^ '^^^^^ noise filter 10 is easy. 

filter 10 concemmg the gestalt of this ^P'^^Jf^ ^f^^^^;^^^^^ ^oise filter 10. The 1st example of use is 
[0049] Drawing 3 shows the 1st example of use of &e I^^^^^^^^^^^ ^ of the device used as a 
Ln example which installed the power-lme noise filt« 10 in &e power mp p jp^^ent 1 12 

noise generation source. In the system shown m f™^^ oSer electrical and electric equipment 

is comiected through switching power supply 11 1^^^ source, and 

113 is connected. In such a system, switchmg powCT ^3^1^^^"^ electric eqm^ent 113, and the noise 
there is a possibility that it may have P^W^ion^ ttie ^l^^^^f^^^^^ el^trical and electric 
generated from switching power supply 1 ^^.^^^^^leVm^^^ 113 which receives the bad 

Sarrbjtr^^r:^^^ 

;SoSstir^elstexampleofuse,thepow^^^^^^ 
Sl^fl-SlfcIlly-t^^^^^^^^ 

?~;e-^»r^^ 
b^ii^i'^^i?^--^ 

^ . .. 4/11/2005 
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eonside.edtctheAncl.Insucha^ 

Une 1 . It tables this to build stable ^^o^T'f'f ^jr^ZST^e noise filter 10. The 2nd example of use is 
[0052] Drawing 4 shows the 2nd example of use °f P°^™^°;!^^^^^ of the device which wants 
'an example which installed the power-lme noise ^^^^^J^^.^f f P^^^^^ in drawing 4 . two or 

to eliminate the bad influence by the noise ^^^^-^^'^J^^^^^ noise on 

more electrical and electric equipment 121 122 .^"jf .^JT'^/rL^ of use, the power-Une noise filter 
the power line 1 is comiected to the power Ime L So m tl^ 2^^^^^ 

iAformation machmes and equipment, medical ^l^iP^J^^'J^J,. ^^-^^ filter 10. The 3rd example of use is 
[0053] Drawing 5_ shows the 3rd ^^^^Pl^.^^ ^.^.^f iJ^^^^^^^ power-Une communication 

Ln example which used the power-line °f « ^^^^^^^ perform a power-line 

system. In the system shown m dmwmg 5 , two ^^.^^^'^^^f^^^^^ instaUed in the house 130. 

communication link are comia:ted to the .^J.^^^^"^^^^^^ power line 131 and the outdoor 

Moreover, the blocking filter 135 ^« >!^talled betw^^^^ P ^^^^^^^ ^ne 

?r^re]tnto^:»— 

inside-of-a-house power line 131 is revealed ^^^^^f^r"^^^^^^ the gestalt of this operation, and 
[0054] The blocking filter 135 has the P^Y^f-^^^^^;^^^^^ noise filter 10. In addition, 

Ihe common mode choke coi 36 ---^.J^^.^^^;;:^^^^^^^ of the signal transmission in a 

Toulortwer line 1^1 invades into 

[0056] [Gestalt of the 2nd operation] dra5yjng.6 is bto^^^.^^^^ of^sSvention. The power-Une noise 

nenerates the opposition signal used as the (Ktector ii wn».u uc , ■ 23 „hich pours m the 
Stected by the detector 21 and die «ie°tlSS^uif eSS^ tX hne 1. A detector 21 

means in this invention. , Hf^tertitia fluctuation of the electrical potential 

[0058] A detector 21 detects the noise on P^J^Jof^e p^^^^^^ a detector 21 detects the 

difference in two electric conduction Imes la and l^of Jiepow^r hne^ , ^ ^^^^^^^ 21 

noise which spreads two electnc <^o«ductK,n Ime^^^^^^ p^^^r line 1 . 

wiU detect the noise in the common '"^^^^^ *™ ; P^^^ drawing 6 . In this example, the 
[0059] An example of the configuration of a detector 21 is conduction line la, and 

detectir 21 has capacitor (capacitor by which Aee^^^^^ ^^^^^^^^ 
the other end was comiected to the 'JP;;^jf ^^f^^^^^ othef end was connected to the 

21b by which the end was connected to electnc .<=on<^ucuon line i o, frequency 
inputLgeofthe opposition signalg^e^^^^^^ 

component among the voltage ^^^^lon m the electee ^^^^ of alternating current power. 

intercept the low-fi^quency component cont^gAefr^uWO^ configuration of 

[0060] The configuration of the opposition signal generatmg curcuit /z uic ^ 

the opposition signal to the opposition signal 

^ . .. 4/11/2005 
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teoppos«io„sig»|L»dby««opposiUonsi^^ 

the »^Jf "7"^3 ha^^^^ connected to electric conduction line la, and 

opposrtion signal g^^aung^jc^^^ ^^^^ ^pp^^.^.^^ ^.^^^1 

noise on power Ime 1 offs^ by ^^rrS tirpower-line noise filter 20, since noise voltage is 

circuits 32C and 32V to the power line 1 , respectively. Detectors j iL. ana :> i v mc m b 

and lb with *e same pn^e oy S ^j^^ ^^^^^^ ^ode of the current nature 

of the power line 1 Therefore, '^J^'f^J^fj^^^^ eouivalent to the 1st noise in this invention. 

in two electric conduction lines la and lb. Therefore, detector ii v wiuQ«cci u , . . ^IV detect 

mode ofthe electrical-potential-difference nature on the power hne 1. The noise which detector Jiv aetect 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije "^^^ 
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Sector 31C has coil 31Cc wound -^'"[i^ ^X^^^S^ generating circuit 32C. 

this core. The end of coil 31Cc is connected to ^^^^"l^'g^' the cirent by which induction is 
S L other end is connected to the gland of a "^^^^^^^^^^^'^te fl^^^ of the current in the electric 
:^ed out to coil 31CC ^ftects ^« ^^^^^^^^^ end was connected to electric 

conduction lines la and lb. detector 31V teve^cap^^^^^ .^^ ^. ^ ^mg 

conduction line la, and was connected to the ">P"* conduction line lb, and was 

cLuit 32V, and capacitor 31Vb wluch hejd was connec g^to e^m 

connected to the input edge whose ^^^^-^ ^^^^^^^^^ v Jiation in the electric conduction lines 1 a 

:srres«:^Sp2i^^^ 

f^^&nsignalgeneratingc.^^^^^ 

common mode of current nature and die signal of JPP^^™^^ ^^ed as the noise in the common 
opposition signal generating circuit g^^^^^^^^^^^tion which were detected by detector 
mode of electrical-potential-difference nature and signai oi w ^ equivalent to the 1st 

"Tm opposition signal which o'sS siS S^^^^ g--^-^ ^-^V^'^ 

opposition signal in this invention. The opposition si^l PP configuration of the opposition 

Signal generating circuit 32C to two ^lectnc ^ondi^on hn^^^ generating circuit 32C to the power Ime 1, 
33C pours in the opposition signal generated by ow»osition^^^^ g^^ 1 By i i^g 

and, diereby, offsets the noise m the common "jf/^^^^^o the opposition signal generated by 
:Ea;ge of the same electrical Po^J-^^\^«^°^^^^^^ linesTa and lb of the power lirie 1 

opposition signal generatmg cucuit to two etecmc c opposition signal generatmg circuit 32V to 

example, injection circuit 33C has coil 33Cc woimd aro^ me^ of opposition signal 

Unes la and lb. and this core^ Th^nd oj «nl 33C^^^^ of a circuit. In this example. "Ejection 
generating circuit 32C, and the other the opposition signal which opposition si^d 

circuit 33C gives change of the same cui^t correspon^^^^ W ^^^^^ ^ ^^^^^ '^^.^l,"*^^*'- 

generating circuit 32C generates ^^^J^^^^^^^^^^^^^ 33Va by which comiected wi^h the 

[0075] Moreover, in this example .^^J^ction circuit 33^^^ n^e p comiected to 

outgoing end whose end is opposition signal^n^atin^^^^^^ ^ ^l^ose end is 

la and lb through capacitor 33Va and 33W ^^^^^ tion, the noise in the common 

[0076] With the power-lme noise filter ^^'^'^f^?:;^^! ^ete^.ting fluctuation of the current m the 
mode of the current nature on ^^^^^^.^^^'^^^^^'^ Kor 31C. Moreover, the noise m ^e common 
electric conduction lines la ^d 1^/*^ P^^^^^^J^ t^e power line 1 is detected by detector 31V by 

r^t^r— 

fSo^77]^Stheoppositionsignalwl^^^^ 

signal of opposition which were detected ^y^^^^^'Xtothl no^ in the common mode of electrical- 
http://ww4jp(U.iici!)i.go.jp/ogi-l>i>^traa_«*-C8L.* 



Page 10 of 21 

JP.2002-204189.A [DETAILED DESCMPTION] 

VBi J i;«J^Pand lb by injection circuit 33C is 

Shichoppositu,nsg.al^ 

S^^iSSS-Sfference natoe are offset operation, by detecting fluctuation 

S^WUh the power-line noise fUter 30 concemr^*^e ges^tt ot P^^^ ^.^^ ^ ^^^^^^ ^ 

of the current in the power line 1, the ^^"^t by gh^g change of the current corresponding to^e 

liiS-^tentiaW^^^^^^ 

SSice corresponding to the opposmon noise filter 30 since noise votoge 

Mture and opposition to the power line 1. Theretore wim p wave-hke difference of an 

r^riified or noise voltage is not changed ^^^^^^^^^^^ the wave of a noise can be made 
Sp^SsignaltothedWeo^^^^^^^ 
small Therefore, according to tue power imi. 

ckcuU 42b generates the opposition signaUsedasth^^^^^^ opposition signal generating circuits 42 a 

d^S^tor 41 and the signal of opposition. ^Jf^^^n si^S generating circuit 1 2 shown in tomg 1 . 
S42b is die same as the configuration of the °PP°f signal generated by opposition 

mnsfil Rv eivine change of the current corresponding to °PP°^"J ^^.^it 43 pours in the opposition 

http://www4ipdl.ncipi.go.jp/cgi-biri/traa_web_cgi_ejje 
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electric conduction line lb, ^nd, thereby, of^ts tw nm^^ ^^^^ p^^^ 1. 

Ejection circuit 43 will offset the noise of the ^^^^^ ^3 ^^^^ drawings . In this example, 

m0871 An example of the configuration of m ^^J^f ""^^^'^.j w coil 43a wound around this 
SS^^on circuit 43 has the core -^^^^^^^^ this core. THe end of coil 

core, a core surrounding electnc conduction 1^^^^^ 

43a s connected to the outgoing end of opposition si^al 8^^^ of opposition signal 

current to each of Coils 43a and 43b. . j. operation, the noise generated to 

SI With the power-line noise filter ^0 ^-^^^^^ 
each of the electric conduction ines a and ^ by^e dete^o^ y ^^^^^^^ ^^^^ each electnc 
each of the electric conduction Imes l a and lb <>* P°^^^ " ^ ^^e current nature on the power line 1 
S^dSonlinelaandlb,Thereby,t^^^^^^^^ 

is detected. And the opposition signal of^^f/y ^^"^^^^^^ ^f opposition which were detected by the 
every each electric conduction hue la and lb a^^^^ 

detector 41 by the opposition signal generating ^^^^^^^^^^^f .^r ' electric conduction line la and lb 
Se of th/currercorrespon to "PP^^^^^^^^ ta and lb. hereby, the noise of 

?s given by the injection circutt 43 to each of ^l^-^^^fs o^^^ Moreover, with the gestalt of tins 
L'norm J mode of the current ^^^ure on ^e pow^^^^^^ offse^M ^ ^^^^^^.^^ ^ individual and to 

[S^^t^SelrXnoise^ 

of the current in the power Ime 1, the noise on the powe ^ 1 ^ the power hne 1. 

Set by giving change of the ^^^^^^^^'^^^l^ ^0^!^ not a^Ufied or noise voltage is not 
Therefore, with the power-hne ^e w^vSe S^^^^ an opposition signal to the de ay of the 

changed into the current of 0PP<>«,'^2' ^^^^^^ ^^e c^ be made small. Hierefore, accordmg to the 
opposition signal over a noise and the wave ot a nm^ ^ ^^^j^ ^ possible. 

concerning the gestalt of this operation. showing the configuration of the 

difference nature. <ni»^nuiooed with two opposition signal generating circuits 52a and 52b 

[0092] The power-line noise filter 50 ^sX^mfdetectOT 51 which detects each noise on two electnc 
which generate the opposition ^^f dete^^^ W the detector 5 1, and the signal of 

conduction line la of the power Ime 1, and l\^f^,^°''™posit^^^^ signal generated by the opposition 
^position, and the injection ^-^^^^ ^J^f ^ctric^^^^^^^ ifand lb. A detector 51 xs ajt^ged m 

aS^Sr^S^^^^ 

JSSSle^S^^^^ 

t^ZXpot^nm^^caccr^on^Vo^^rl^^ 1- ^^^^^^^^ 
http://www4.ipdl.ncipi.go.jp/cgi-bin/traiuweb_cgLejje 
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A A the 

[0094] An example oS configuration of a ^^^^ector 51 ^sbovm in^ ^^^^ 

ZlL 51 has capacitor 51a ^yj^^^Vl^lrsi^XSm^^^^ "^f 
end was connected to the input edge 0/°??°" ''^^^^ was connected to the input edge of 

the end was connected to electee «r°^^^^^°^^Sto^^^^ a high frequency component among 

rvSeXirrssSc?^^^^^^^^ 

component containing the frequency of ^l*^-!^^^!^^^;^^^^^^^^ signal used as the noise on electric 

[0095] Opposition signal generatmg circuit 52a gj^t«^ of opposition and opposition signal generatmg 

LdJctio^ line la detected by the ^^^^^^}^?^f^^l^\^^!!Sc conductioA line lb detected by the 

circuit 52b generates the ^PP^^^^^^S li?c,Sit^S^^ opposition signal generating circuits 52a 

detector 51, and the signal of ^PP^^^^^-^^^'^So^^^^^ generating circuit 12 shown m tem&l . 
and 52b is the same as the configuration of tte oppos^^^^ 

[0096] By giving change of the electncal POt«'^^.;^l,^f^'!^;j°3ction Im^ la. an injection circuit 53 
ge^rited by opposition signal generating circuit to decmc c^^^^ . ^^^^^ conduction 

?:urs in the'opposition signal generat^^^^^^^^ S ' Moreover, by giving change of the 

line 1 a, and, thereby, offsets the noise o° ^^f^^^^™ signal generated by opposition signal 
electrical potential difference corresponding ° *^,«PP^S 53 pours in the opposition signal 

generating circuit 52b to electnc conduction Ime ^ '^f''^^^^^ lb, and, thereby, offsets the 

|enerated\yoppositK,nsignaUenera^^^^^^^ 

srofSSc'^^i^"^^ 

sisnal generamg circuit 52a, and he ""^^ ^ "^.'^Xp^rition signal generating circuit 52b. ml tie 

Capacitors 53a and 53b roncemins the gestalt of this operation, the noise generated to 

[0098] With the power-hne noise filter ^0 ^o'^cemmg theje f ^^^^^^^^ ^^^^ el«:tocal 

Uch of the electric conduction Imes la by the de^^^^^^^ M t,y g^^^ ^ ^^^^ 

potential difference in each of the ^l^^^^^^^^'J^'X no^^^^^ nonSal mode of the electnca - 
every each electric conduction hne la ^f. ^^^.^^ the opposition signal of every each electnc 
potential-difference nature on the power 1 is detected And m W jj^^ lb and the signal 

induction line la which becomes ^^^^^^^^^ ^te o^5>sition signal generating circuits 52a and 
of opposition which were detected by f eta^tor 5 1 JP difference correspondmg to the 

52b iid lb is generated. Furthermore, change f "^f PP\ w the injection circuit 53 to each 

o?;in sigiL of every each electee --^^^'^^'S^V^o"^^^^^^ S mode of the electrical-potentid- 
of\wo electric conduction hnes la and ^^^^ Mo^^ove^^^^^^ the gestalt of this operation, m order to detect 
difference nature on the power line 1 is f f^V^^^J^'^o^Ulidual and to offset each other according 

l?^9yVlSfp^^^^^^ 

of the electrical potential difference m die power ^jf^ J difference corresponding to an 
nlise on the power line 1 is of&et by 8-^^^^^^^ ^^p^';'^^ filter 50, since nohe voltage is 

fS'^:&ionofothersinthege^^^^^^^^ 

concerning the gestalt of this ope'^tf . . ^lock diagram showing the configuration of the 

roion [Gestalt of the 6th operation] temg is ine diock ui g 

^ 4/11/2005 
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pow-Une noise fiUe^ncen^g the g^^t of J^-^^^^.t^^^^^ 

mter 60 concerning the gestah of this ^P^^^^^Jff '^^^^ nature, the noise m the 

electric conduction line la of the power line 1 and 1^ detector oi v jtion signal 

eScalVtential-difference nature on electtic j^^^^^^^ used as each noise detected by 

aSSing circuit 62calcium and 62Cb which generate the 0??°^^^^°^^^^ ^^^^^^ 62Va(s) and 62Vb which 
SSr lie and the signal of oPPf ti-, Tw^^^^^^ ^^.S^Wty^e signaiyopposition. It 
generate the opposition signal used as each noise J^^^^!^^^ "^^^^^ by opposition signal generating 
IS injection circuit 63C which pours "^.^^^X^SSta'S^^^^ circuit 63V which pour 

circuiJ 62calcium and 62Cb to the J^^^^^^^^^^^^^^^^ circuit 62Va and 62Vb to the e ectric 

?oS:i?isaissris^^^ 

?oTo3rr>^^tL^^-^^ 

generating circuit 62calcium ^d 62Cb co^espond to tne pf invention. Detector 61 V 

Lention'injection circuit 63C ^^^f^^^^^^ signal generating circuit 62Va and 

co^espond tVthe 2nd noise offset i^^^^^;!;,^^^^^^ generated to each of two electric conduction 
[0104] Detector 61C detects the noise J^^^'^^.^^i^jSTb by detecting fluctuation of the current m two 
ines la and lb to every each Vthf^w« 1^ 1 Wo^e^ ^''^ ' wtto 

:rr^:^"eitS^':n^^ 

electric conduction lines la and lb ^^ ^^^ ^^^^^^^^^^^ la and lb. Therefore, detector 61 V wiU 

of the electrical potential ^'^f'^f^T^^^l^VO^^^^^^^ ^^^^ °° P^^^"^ ^""^ 

detect the noise of the normal mode of 2nd noise in this invention. ^. , 

noise which detector 61 V detect is 61 V is shown in drawing JO . In this example, 

rO1061 An example of the configuration of Detectors oii. anu gicalcium wound around this core, a 

Klf^lChas'thecoresurroundinge^^^^^^^^ 

core surrounding electric conduction Ime lb, and cou oi^^o venerating circuit 62calcium, and the other 
SdL is coLected to the input edge -^^^^^J^^^liZZLc^ to the input edge of opposhion 
end is connected to the gland of a circuit The «f . giand of a circuit. In this detector 61C, 

JoVtI Moreover, in , us example, d««»r 61 V have cap^tor 61^^^^^ 

dicrtc c^ueUon line la, and the »*« end «as ^^^^'^^^ u> eSrtc conduction line lb, 
^i^g circuit 62Va, and capacitor ^'^^'^.^^f'^J^^^T^^im circuit 62Vb. Capactor 
5 the ottter end was connected to "P" ^^e ,^^e variation in the electtic conduction 

Pfo^Xr^S— . ci^tn. 62« 

L cutreSfnature on electric '=»'^;ii"!'lfSrop^Sion signal used as the noise of the current 
Opposition signal generatmg '^f*8™^'«^eop^^^ B of opposition. Oppos.non 

fenC:.°^S°^Sr^r^r.SSo];positionsig„a,usedas.^ 
http://www4.ipdl.ncipi.go.jp/cgi-bin/traiuweb_cgLejje 
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geSLing circuit 62Va and 62Vb generate^. ^^^^^^J^lt^l^y,, ^tsiV^ is the same as the 
configuration of opposition signal ^^''^'^^'^l'^^^''l^^\2 shovm in drawmg 2 . 
confiiuration of the opposition ^^^^f^'^Xglc^l^^^ generated by opposition 

[0109] By giving *=hange °f the current coi^spo^^^^ conduction lines la and lb, respectively 

normalmodeofthecurrentnatureonti^pow^^^^^^^ 

[01 10] By giving change of the ^^^^^f^^J^^'^l^'^i 62Vb to the electric conduction lines la and lb 
generated by opposition signal g^ie^ung ^^J^^^^^^^^^^ generated by opposition signal generating 

respectively, injection cucuit «V pom m | the noise of the 

circuit 62Va and 62Vb to the electric '^"^f^"^ ^.^tioTline a ai^d lb. Therefore, injection circuit 63V 
electrical-potential-difference nature on ^^^f^J^'lfi'"^^^^^ nature on the power line L 

will offset tihe noise of Ae normal nu.de 63V is shown in drnwinglfl . In this 

[01 1 1] An example of the configuration of '^^^^^ P^^^^^^ conduction line la, coil 63calcium wourd 
Example, injection circuit 63C has the core s^^^J.^^ ^^7^ id coil 63Cb wound around this core. The 
S3 this core, a core surrounding "^^^^^^^XS^o^^^ generating circuit 62calcium, 
S^f coil 63calcium is comiected to tiie outgoing end of^^o^iti^^^^^^ ^^^^^^^ ^ 

and the other end is comtected to the gland °f ^^^^^^^j^^^^^^^ is comiected to the gland of a circuit. In 
end of opposition signal ge^^'^^ij,^ ^^^^^^^^^^^ corresponding to each opposition sigial 

this example, injection circuit gives ^ang^^^^ ^^Cb, respectively to the electric 

generated from opposition signal ge^^f^^^ c«^cm^^^^ 63calcium and 63Cb. 

Conduction lines la and lb by Pf «!^?^!,c^^^t ^t tjV^ 63Va by which the end was 

roi 12] Moreover, in this example, mjection circui o^VMve cap ^^^^^ connected 

Sted to the outgoing end of opposition signa^^^^ ^^^^^^ outgoing end of 

to electric conduction line la. .«n<i.f P^^^^^^^^^ was comiected to electric conduct^n line IK In 

E---«?=Sc=S ^^^^^ 

of the Current in each of the ^l^f conductio^^ ^^^^ on the power 

electric conduction line la and lb. ^Jl^^f y' '° f 

difference nature on the power l^^V^v^feSh electric conduction line 1 a which becomes the noise of the 
roi 141 And the opposition signal of every each eiectnc conu of opposition which were 

'^^te ofSeo- -ch -^''^'^;^^l^::^Z^2^S^'^ 62^b, and lb is genejajM. 

lb is generated. ^ .orre^nondine to the opposition signal of every opposition signal 

roi 15] Furthermore, change of the current by 62Cb, and lb is given by 

LenSting circuit 62calcium, ^ch J^^^J^^^^ '"^^^^ ^'"'T 

Ejection circuit 63C to each opposition signal generatmg circuit 

potential difference corresponding to the opposition signal we ry ^^^^^ ^^^^^^ 

r2Va, each electric conduction ^-^^^.^^^^^^^^ the noi^ of the normal mode of the current nature on 
of two electric conduction hnes la and lb. Thereby, tne n ^^^^^^ 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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the power line 1 andHoise of the nonnal d^l;^>t^ 3^ 

MoLver, with the gestalt of this <>P«-^-°' ^ the noise in the common 

of the current in the power line I, the S c^^^^^^ of the current corresponding to the 

noise of the current nature on the P°^f;.\*°^ii^°S^^ to the power line 1 . Moreover, with 

opposition signal used as the noise f t^^^j^J^"^' l^^^^t^e potential difference in the power Ime 

the power-line noise filter 60. by detecting ^^^^f^^^^^f^f ^ 1 is detected, and the noise of the 
1 the noise of the electrical-potential-difference natoe change of the electrical potential 

liectrical-potential-difference nature on th^^^^^ 

difference corresponding to the opposition !!.^^^ ^jf ^^^^^ noise filter 60. since noise voltage 

nature, and opposition to the power l^f^^^^^lr^hTcurT^^^^^ opposition, the wave-Uke difference of an 
is not amplified or noise voltage is not changed ^« - ^ Z the wave of a noise can be made 

sr-iisra^ixri^^^^^^ 

rOllVriSreationofothersinthe^^^^ 

concerning the gestalt of this operation ^^^^^ configuration of the 

[0118] [Gestalt of the 7th operation] d™f^j^^^^^^^^ of this invention. The power-lme noise 

a gestalt of this operation, respectively. ini-ction circuit 73A which pours in the opposition 

[0119] The power-line noise filter 70 is equipped '^''^^'^^^''^^^^^^^ Une la of the power line 1, the 
Sused as detector 71 A which detects J°;jf ^'^ij^^f^f ^^^^^ and opposition 

noTse detected by detector 71 A to electnc co^uction^lm^U^ 73A. Detector 71 A is arranged 

--:Sn^5Sirg=^^^^ 

means in this invention. .^„tainina a orimary coil and a secondary coil, and the capacitor 

[0120] Detector 71 A has transformer 71 T Naming a prw transformer 71T, the pnmary 

74 connected to the end of the secondary coil whose ^^^^^^ ^r^r, injection circuit 73A has transformer 
coil is comvected to the serial to electiic conduction ™ ^73t, the primary coil is connected 

73T containing a primary coil and a second^ ^^^.^^J^/a^S 74 is comiected to the end of the 
to the serial to electric conduction Ime ^^^^ ^jjf/fs^ond^ coil of transformer 71T and the other end 

transformer 71T. ^ . ^ . ^f.t,, ^^rrent is carried out to the secondary coil of transformer 71T by 
[0121] In detector 71A, ^^'^''^''''^^^^"^^'"^^^^ 71T comiected to electric conduction Ime la. 
fluctuation of the current m P""^^,,'^^^' was carried out to the secondary coil of 

?^sUt???T?e!=;^^^^^^^ 

dSSo'l A defects the noise on elff^^^^^^f"^^^^ secondary coil of transformer 73T in hyecti^n 
[0122] The current outputted from d^t^jjf J^l^^^^^,'^^^ primary coil of transformer 73T 'nie 
circuit 73A, consequently induction of the current^^eao^^^ ^^^^ ^ ^ noise detected by 

SSrN^ltlijo^^^^^^^ 

nature on electric conduction Ime la. 

4/1 1/2005 
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mSfp^^ .to to '™ "> "'SSSr? A aid iniectton circuit 73A constitute . 

JS.^°=U«onof other, uttite^^^fnus^i^^^^^^ 

concerning the gestalt of t^^^ operaUon operation], next the gestalt of operation 

[01 26] The power-line noise filter ^^'^^Xwinril f trWock diagram showing the fondamental 

of the 8th of this invention is explained temg^is ^e blo^ ^ ^.^^ power-bne noise 

configuration of the power-line noise ^^I^^^f^leSr 81 which is pranged at the position of the 
filter 80 concerning the gestalt of this operation The f l^^^^ °; • ^ i generating circuit 82 which 

Jower line 1 and detects the noise on ^« f -|L^^^i,XKS^^ ° •''"''''^ • 

generates the opposition signal used as Ae ^^.^ has been arranged in a location which is 

The injection circuit 83 which pours in he opposiUon si^a^wm ^^^^^ ^^^^^^^^^ 

differait in a detector 81 in the power line 1' ^^34^^^^^^^ the impedance which is prepared m 
82 to the power line 1, It has the »«^P«dancf J^mpo^^^^^ has^n r^ged in the power line 1, and the 
the location between the location ^^^.'^ *?,^^!^^^^ L peak value of the noise to pass. A 

location where the injecUon circuit 83 ^^^J'^f^ ^^^^^^ / 33 ] a noise generation source. A detector 81 
detector 81 is arranged in the lo^^^ion ^ ^^"^^^^^^ ting circuit 82 

corresponds to the noise detection "^^^^^^^^.^^^^^'^^^^ An injection circuit 83 corresponds 

::rn:^rff^:=rs:s~^^ 

element for peak value reduction m this j^entiotL operation may be used for the 

gS^T^impeda.c.ofuai.peda.»ecoo,po„e.84^s-^^^^ 

b,?SiSrfflS^zss:"SL%uc>..«i^^ 

mductor can be used, for example. ^ drawing_12 is explained. With this 

Sl29] Next, an operation of the P^^^^^^^ "^^^^^^^^^^^ SXlhelm^e of the power line 1 

Lwer-line noise filter 80, the mipedance ^^^"^P^'^^^X^^ generated rather than the mipedance 

between a detector 81 and an i^J^^^^^ by the side of a detector 81) by the side 
Smponent84onthepowerhnel (oiJyh^acefo^^^^ 

of a detector 81 passes an impedance '^^"^P^^f J^^^-^^^^^ injection circuit 83 fi-om an impedance 
power line 1 by the side of ^ T'^'^^^ff of Ae L^^c^n^^^^ line 1 by the side of an injection 
Component 84. When it flows, P«^^t "^,f o^^^^^ line 1 by the side of a detector 81 . 

a signal of opposition by the opposition signal ^^V^^^*'^" ^sition signal generating circuit 82 to the 

S ^ addition, wid, the gest^t ofthis '>^^^':f^^'S^L'^S:!t:^.7,^ 
„mpinent 84 becomes smaller fm ite S an ta^ce component 84. it is necessaij- to 

84. Therefore, with die gestalt of th|S "P"""""; ™ ^.J'J^I Iwer line 1 by the injectton circuit 83 so that 
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,0B2]Asexpla.neAa.^^^^^^^^^ 

ine 1 by the side of an injection 84 and the effectiveness of reduction 

effectiveness of reduction of the noise by he »^P^ J"^^ ."ffXreLcordm^ to the gestalt of this operation, 
of the noise by impregnation of an opposi ion ^^^^J.'J^™^ side of a detector 81 differs 

opposition signal poured into the P^^. ^^^f^^f^ '^^^Zn circuit 83, it is ideal that it is 180 
electrical potential difference given to tiie 1^^^^.^'^''.}''^ may change before and after 

degrees. However, with the gestalt «f °f "^tr^^^^ Se S^i^^ 84 in the middle of the 

paSage of an impedance component 84 paving fo^^^^^ "ZSl with the power-line noise filter 80 
Jower line 1 between a detector 81 ^^^^^^.^^^^^^^^^^^ ™an inj;ction circuit 83 and the opposition 

?-r;.«eptw^^sx^^ 

£»"oSpth7S^^^^^ 

opposition signal generating circuit 82. confieuration of the power-hne noise filter 80 which 

[0134] Drawing n is the block diagram showmg^con^^auon p ^ ^^^^ ^ detector 

hisertid the impedance component for Ph^^«/^i"^^^,^,ttg c^^^^ 82 With this power-Une noise filter 
81 ] an injection circuit 83 via .^PP^^^.^^, 'jf generating circuit 82 and an 

80, the impedance component 85 is ^^^^^^^^f^^ *^°tgfpC^^^^ opposition signal so that the phase 
injection circuit 83. An impedance ^o^^P^^^^V^.^ ^fi'^^^^ poured into the power Ime 

contrast of the noise inputted mto an '^JfJl^JJj^^'^^^^ ixnpXce component 85 can also 

1 by the injection circuit 83 may aPP-^^^^^^f^^fito ^^^^ line 1 by the injection circuit 83 so that 
adjust the peak value of the opposition signal P°™?f;l°j^^P°,^ ^^^^^ §3 may be approached. An 
Ihi peak value of the noise into which i ^«^/^P^««/^^^^ adjustment in this invention. 

ixnp^Snce component 85 conesponds « ^^P^J^'^^^^ the path of the signal which goes 

[0135] Here, as shown in ^mm&ll , the path ^he signa^^w g ^.^ ^^^^ ^ ^^^^ ^ ^ ^ 

lia a detector 81, an impedance ^' ^^^^^coZor^ent 85, and an injection circuit 83 is 

81 the opposition signal generatmg circuit 82. an that the phase contrast of the 

cauSl Pa^ Y. The impedance of an ^-P^^^^^^^^i^ ? Sy approach 1 80 degrees. In addition, the 
signal which passed Path X, and *e signaljvhich p^^^ m Y w ^^^^^^ ^^^^^ ^^ich 

opposition signal poured into the Po^«^ 1"^^/^^^ f ^^^^l^^^^ of the opposition signal poured into the 
thf power-line noise filter 80 shown m te^ngil P«^^^^^ ^^PP ^^^^ i^to which it is 

power Une 1 by the injection c^cuit83c^^^^^^ ^^^^ ^l^er 80. the noise on the 

inputted in an injection ^"-f^"".^^; -^^^^^"^^^^^^^^ reduced more effectively. The operation and 

EiSTeLrtL^^^^^^^^^ 

which are inputted into an injection circuit 83, and the ph^ DrawiiSi is a vector diagram which 
line 1 by the injection circuit 83 and peak va^ue is e^lamed-^g^ ^^^^ .^^^ the 

expresses with a vector the noise inputted an i^ecUon ^^"^^^ eom^ounds these and is acquired 
power line 1 by the injection r^^^^SrS op^ ed to the phase of the vector of A (A>=0) 

Respectively. As shown in ^^WAngli , ^^^^ mto which the magnitode of a vector of a 

and a noise for the magmttide of a vector ^«^Jjf ^'^^^ injection circuit 83 at the power Ime 1 J of 
noise inputted into an injection '^f'r'^lfll^°^%^^ pS<=360 degrees). Moreover, the magmtude of 

:^^ro74rcr;»o^^^^^^^^ 
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composite signal is d#ed into the componento^^^^ 

the component of the phase of the vector of a noi e, ^^^'^^^ '^^^^^^ ^ith each following type. 

those components is set to Bx and By. ^!«P^^2TBt2KlVA;oT^^^^ P^^^ 2 - (1) 

[0138] Bx=l+ AcosphiBy=Asm phiB-2-Bx2+By2 (1+^^^^ H ^ ^^^^ The 

0139 B-2 serves as the muumal ^^^^5 (i'^ ^^^^^^^^^^^ conditions of noise reduction are phi= 

minimal value is set to 0 at the ime ?f A- L ^'^f^^^^^^^ Zd an opposition signal is 1 80 degrees, and die 

i:^r:ntio^;if^e^^^^^ 

^NeSe conditions for carrying out to the conditions f^^^^^^^ 

Ke cmiditions used as B< 1 are as foUows from a formula (1). 

r0141]2Acosphi+A2<0--(2) ^ . 

[0142] A!=0 from a formula (2), i.e., A> U. - (i) 

It comes out and there is a certain need. 

[0143] A formula (2) is as follows at the tmie of A!-0. 

2cos phi+A <0cosphi<-A/2 -- (4) . i 

- 1<.A/2A<2 -- (5) ^ ^ referred to as B< 1 at the time of phi- 1 80 

[0147] Therefore, from a formula (3) and (b), m oracr w uc 

degrees, it needs to be referred to as 0< A<2. ^^^^^ ^ ^^^ple. The conditions 

10148] Next, the conditions for bemg referred to as d 
used as B<=l/5 are as follows ^^^'^^^'^f'^l^^l).. . .gx 
1+2ACOS phi+A 2 <=l/252Acos phi+A 2 <--24/25 (6) 

rpS<=^9/5^^^^^^^ 

r»?eo:raSa^^^^ 

2 A+A2 <=-24/25A2-2A+24/25 <=0 (A-4/5) (f^-ff > I^^Z';, ^^e time of phi= 180 degrees, 
referred to as 0.8<=A<=1.2 in o/-.^^ ^slT^awi^i ^tinetxtp^^^ power-line noise filter 80 
[0153] Next, with reference to drawingiJ ^^^.^^f^,',"^^^^^ expkined. The block diagram m which 
concealing the gestalt of tWs op-^-^^on s^-'^^l^^^,^, IJ^of this example, and diiwingJ6 are the 
drawing 15 shows the configuration of the PO?^f^-^"^^^°;^ ""^ giter 80 of this example. 
c« diagrams showing configuiBnon of ^^^^^^ ^ ^^^^^ f ^ 

[0154] The power-line noise filter 80 «f JJi^^^^'^P^^^ ^^e gestalt of the 2nd operation. As shown m 
dectrical-potential-difference nature °J^^«^IP7^^;1^^^^^^ 81a by which the end was 

drawing J5 , in this power-hne noise filter 80; *e f ete^or ^ij'^s P ^^^^ opposition 

^e^ed to electric conduction Ime f ' fg^^^^^JSch ^S^^ comiected to electric conduction Ime 

signal generating circuit 82, ^^^^^^^^^^^m^^^^ ^^^^^^ f'f f • 

lb, and the other end was connected to the inp^^J^S; °" wg variation in the electnc 
ciacitors81aand81bpassahighfrequencyc^^^^^ 

conduction lines la and lb, ^^^P^^^'J^' y^,^^^^ noise filter 80, the injecti^on cu-cuit 83 

frequency of alternating current power. Moreover^ tmsp^^ opposition signal generating 

has capacitor 83a by which the end ^^^^^T^^^^^^^^^^^ la, and capacitor 83b by which the 

circuit 82, and the other end was J"^^!^^^^^^^ circuit 82, and the other end was 

end was comiected to the outgoing ^^f/^^j^^^P^^X '^^^^ ^^^^^ '^^""^^ of the same 

:ss^p?t^S[^ff™-^^^ 

signal generating circuit 82 has the transformer P'f.^f^^^^ transformer 86 is comiected to 

comec'ed to Capacitors 81a and » ^-.Tbe ot^r end of p^^^ transformer 86. The other end of 

. 4/11/2005 
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[01561Mo.ove. Awer-Unen^sefl^^ 

Si,ec4nce component 85 at the "^P^^'^/.'^^S^^^^^ capacitance of Capacitors 81a and 

[01 571 It sets in the P0^«'-l»««,'^7f^Se ^n^e^^ become within a predetermmed value of 

20,000pF. ^ . . . . , ... 1 • 1 as for the turn ratio of the primary coU of a transformer 

s^a^dtsr^^s^rrrr^'c^^^^^^^ 

rc;i?^S^^exampleofthepropertyof^ep^^^^^^^ 

Example constituted the P^-^^^^^. STrS o of S.e primary coil of a transformer 86 and a 

Capacitors 81a, 81b, 83a, and 83b is 1<J'<JJ^ ^he t,^ h ^^.j transformer 86 is 0.1 

secondary coil is 1:1. Moreover, t^^e^^^^^^^^^^y „^ 'irf 84 Lmmon mode choke coil 87) is 10 
SohSries. The impedance in an unpedance component 84 C^^^° gg) 10 microhenries. 

SoSes. The impedance in an i^P«^f JS^^^^Se fi^^r 80 of this example, the circuit of 
mi601 In order to compare with the property P°^^' TTh^ circuit of the 1st example of a cornpanson 
Se following two examples of - oorn,^^n^^sco^^^ ^^^^ ^ ^ ^ ,hown m 

is a circuit which consists only of a path ot the 0°*^^ °' ^ ^j, i^cuit of the 1st example of a 
drawkTie , and the paths of an opposition signal. SP^^i W^^^^^^ ^^^^ ^j^^j^^ ^^il 37) ^ 

coSin is a circiUt which inserted only the unpedance compon^^^ ^ of a comparison is 

thf S^e in the power line 1, as shown m to_mg 11 -Jhe circuit o^^^^ w ^^^^^^ ^ ^.^^^^^ 

SurwSch confists only of a path of the oPP^^^^^^'J^ff^^^^,^^^^^ ^ cLuit of the 2nd example of a 

comparison is a circuit except the part ^^^^ component 84, as shown m drawmg JJ • 

power lines 1 ] an injection cncuit 83, ^^.^^Sf^f the absolute value of each impedance of Ae 
[0161] Drawing ja shows the 1st, and 2nd examples of a companson. In 

circui of the power-line noise filter [ °f J^^'J^Ss irproperty of the circuit of the 1st example of a 
temg.19 , the line «»^'>>- ^ J^Jff and the line shown with a 

m 62] Drrwing 20 shows the frequency char^^^^"^^^^^^^ IJLd exiles of a comparison. In dmglQ 
of the power-line noise filter [ of tiiis ^f'^t^ of *e circuit of the 1st example of a companson, 

R> 0, Sie line shown with a -^/^ e^^^^s^^t^^ and the line shown with a sign 94 

SjrSKeS^;:^^^ 

rOlSlDrawi^l shows the frequency characteristK^s of each ^^^^ , the line shown with a 

ffi oSi^ple ] 80, 1 St, and 2nd examples J^^^^^P^:? J,^^^^ line shown with a sign 

Sgn 95 expresses the property of the f.^^ Jf,,^nra compm^^^^ and the line shown with a sign 

comparison, the line shown with ^f a.e property of the power-hne rwise filter 80 of 
com^son, and the Une shown withasignlMex^^stne^PP^ ^^j^^^^^^^ 

Ais example. As shown in dniwmg 22 , even " '""''^"j?," „„de choke coil 87) in the power 
Sm^Sn which mserted ortly ™P^-« ^SSfsS ex»>ple of a coMpf so" »Wf 

line 1. the rate of redt^tion of a "o'^.'*"'"^ '°^Jf<S,e, hand, with the power-Une no.se filter 80 of 
rr,^r:&r«?XSSrsSa,ano;secan.r^e..ff«-^^^ 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 20 of 21 

JP,2002-204189,A [DETAILED DESCRIPTION] 

^I^B ^^r^Jl^miA and 85 mav be the circuits 

noise filter 80 concerning the g««talt °f this o^^^^^^ above-mentioned implementation, but 

[0168] In addition, this "v^^^^^V^^f^V^^J^^^^ make it amplify the detected noise or an 

tarious modification is possible for it. Fo'J^^Pi^' ^^Itege is not changed into the current of 

and the wave of a noise can be made small. 

Of the current in the power line with a Po^er-lme noise ^^r ^c w g ^^^^^ correspondmg to 

usii as this detected noise and ^ "g°f ^.^f^^^e S>£ ofthe powef line is offset. Therefore 

an opposition signal is given ^^^^hle to^ce Ae noL on the power line effectively in a large 

^hfbantrsss^'sS^^^^ 

fo^V^^S^o^otr^ihapower-lineno^^^ 

Hction lines in the power line ^^-^^fe'S^^^ to thi invention the effectiveness 

to two electric conduction lines "ji^^^^^^^J^^'i^^^^ be reduced especially effectively is done so^ 
that the noise in the common mode on Ae ^^^^ 3, the noise generated to each of t^o 

[0171] Moreover, with a power-lme no«e fo" electric conduction line, the opposition 

electric conduction lines m the power Ime is ' ^^^^ise for every detected electric conduction 

common mode can be reduced effectively f . ^ ^i^^^ 4 ^ 6, by detecting fluctuation of the 
Omf Moreover, with a power-lme noise fite ^coj^mg to dam 4 to ^ y ^^^^^^ ^^^^ 
electrical potential difference m the power l»ne, the n^^^^^ venerated change of the electrical potential 
uS as this detected noise and the signal of opposit^n is | ^^e noise on the power line 

X^ce corresponding to an oppouuonjm^ ^^-^^^ ^^^^ .^duce the noise on the Power hue 

conduction lines in the power line with tiie same phase sdet^ct^, and ^_^g ^^^^^^^ ^ 
^S^^o^otrw^apower-linenoisefil.^^^^^^^ 

Sec Jc conduction lines in the P^^f^"^^;^^^^ for every detected electric con*i^on 

signal for every electric conduction °^f5^™f Sfference corresponding to the oppositionsignal for 
Sis generated, and change of the in the power line. Therefore, 

sti^cSrrd^^^ 

mi 75 moreover, with a power-Une noise filter ^^^^^^mg to ck^^^ Je 1st opposUion signal used as this 
St in the power line, the 1st noise ^'^.^^ P^^f^^^^^ cui?L corresponding to the 1st 

1st detected noise and the signal of ^PPf '^^S^^^^ power line is offset. Moreover, wij this 
opposition signal is given to the power ^J^^^^^' ^^^^^ difference in the power Ime, the 
power-line noise filter, by ^^^J^f ^ ^"^SXpp^^^^^ this 2nd detected noise artd die 

b^r^oiss^^^ 
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electric conduction lines in the power line with same Pn^e^ conduction lines in the power line. 
cSponding to the 1 st opposition s^g^f ^ ^^^^^^^^^^^^^ S spreads two electric conduction lines in the 
SoreJver. with this power-line noise filter. *e 2ndnoise J ^^^^^^^^ ^^^^^.^^ 
power lin; with the same phase is detected, .^^d c^ge ot me .^^ ^ the power Ime. 

Responding to the 2nd opposition si^^^^^^^ ^^.^ ^ the common mode on the power 

Tn.^r^fnrp according to this invention, the etiecuvcuca^ 

toe c^ £ r^ucedipecially effectively is do«« 9 1st noise generated to each of two 

OmTtnoreover, with a power-line noise ^^^er accordm^^^^^ conduction line. The 1st opposition 

Llectric conduction lines in the power Ime is <i«t^^',^X tS^sTnois for every detected electnc conduction 
:S for every electric conduction line ^"^^^^^^ ^^ ^opposition signal for every eleclxic 
Sis generated, and change of the '=^f\^°f!^;Shnes in the power 1^^^ Moreover, with this 

electeical potential difference correspondmg to "^f ^nd ow^ Therefore, according to this mvention, the 
Spo^Si is generated with an opposition «^f^ S^^^^i^S. difference is given to the power Ime, 

be reduced is more effectively done so. 
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1 3 t'km^xi.^i, ii^mm^ 1 1 w- axuss 1 3 j: 

iiaSSl 2J3:*l6>«tcteW2.Mffi«#^*W5^ 
[00381 I^WIliS 1 1 1*. 1 ©2*©iia» 

1 a 1 bicis»?>nm(Dmm^^-^^'^^'^^-^ 

X S*iSll±©*t^*«^W-5'2>. t^tHil88l 1 
» 2*©aiSilgla, lb«:l3IOfiffl-CG«T?.»B 

[0039101 KW. 1^*1188 1 1 ©«ia©-P<*^ 

L-ci,^^. c©i?«-c»> 4*miiii5i i«. 2i¥<ommM 

la 1 b^ffl^ari. C©3TCC«*>h/£:3^JH 
cKg|je3*tS«SSKJ:-^-C. »SS!la, IbtCfeW 

imm>ms<r> ^ ^©ii5sate£5**i*aj-r s j: ^ k^c o 
ri,^^, =>r». ^x^-^h. r^^i'^r 
x^©iai±<**^e.*£S. ittaiissi i«- ="-^^^^1 ° 
:6ffit,»«,*>©tciRe.-r. w^Js:. w,mcj:-oxm^th 

,,^^a-f. r*^V7TX^©®14f*A^^^c 

(00401 aAiiiSi3w> %mucnvxmm 

sffi^lsIJg 1 2 tc J: 0 11^3 n/ciS^fi^JcMCS 1./^^ 

p^^iisgi 2ccj;'9^i3nfc5i»tate-^=&?iAi/. 

ctiJCJ:r)«*«l±©«^*«^i^^^- ^® 
|%13Si. S:^iiilCC*JWi2*fl^«»la, IbK 

[0 04 1 1 01 axiiia 1 3<Dmis.o-mi:ys^ 
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la, ib'&m'ir.rt. co=.r«c#*>n/c^^jw 

2tci:n«, icDr.'f^H 1 f^f 7^2^ 

*r 0 0 4 3 5 ;xtc, *«jfe<D)^8Stc€^*«*««^"^ -' 
n*. -eu-c. Maii#^iiHiKi2Kj:ot:.^@ 

% 0 4 4] 
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[0 0461 ctv^©ct*>^. *sifi©)fJSK#sm 
r 0 0 4 7 ] *«iS®ffJS8«:«62.«:'3^«^ 

^ 1 0 ©SWkAS^^-C* 2> • _ „ 

[00481 03ftl,>O05*#f^.l^-C. ^t^K 

10 04 9 1 ©St*. a^^^^^'^^io^J^.f 
gi i2**fi^snxi^st^^K. fl!5©^M m^«s 

1 1 3*^S^3tX-C.<>S. c©<fc V<t'>X^^-C«.^ 

m-s^-fflsi i3Ket>o. is'^ 
[00501 *c-c. mi<Dmmmxii. 

Vi/SiSl 1 1 J:9IS*3tTfcJ8^5:«t?£« ^« 
if 1 3 CCSi^*^^* C i * C t **tr t 

%05iisi3Ks^xfc^i®*jffi<^«- 

S^ilS^ii3*^om<^«i;^^!5^^^J 
C?>fsisi 1 1*^^*^^*8^^- 

Tot°5 2l04tt. S^SJI^^.^^f 10<0*2CD 
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i,m§m^mLtLi.>m.o^^ • m^mm 121.1- 
«g 1 2 1 122 <Dm;^7J3a5^'t*<^-^*^^^^*'^ 

• t^^*'®^- ^^^^ 
loot 31 051*. ^^^^^^^'tll^'lll 

:;-a.^ + >i/7^Jl'f 1 3 5». SrtS^J*^! 3 

1 }^<ommm^*^m!^n^^ 1 ^ 1 '^^'^^m^^ 

1 3 1 KftATSc . 

[005 51 ® 3<D*.Jffli«K<fcn«, fil^l^^Sl^ 3 1 
to 0 5 61 [mzomo^i^^ ^ISBB©^ 

[0057] . ^vi' 2 0 «. mm 1 ±® 

Zm^m&m 2 2 i . m;^«i 1 ic^hxMm^^^ 
2 3 t^m^-ci,^^. mm2 1 3 ^ 
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40882 2ti*ia3«:teW4a!««^l£**a«^*fJ3: 



^[0 0 5 8 1 mm^2 1 »- 1 ©2*<0iSm^ 

it 2*©»«llla. lb*|slD(4*a-Cfa«-r2.*6a 

[0 05 91 S6tc«, mm2i<omm<o-miy^ 

L.-C<,»S. CCOW-Cl*. l*aiiliiS2 1«. 
1 aK:««5Sn. fi!s«*««<i#«*0K2 2 ©A* J 
(:^-f 2 1 ai. — sSS 

*s»®li lb testis n. «A^j£ffi<i^»*il«82 2 
<DA^JSS«:«*l3tifc=»>^>1^2 1 biJWbX.,^ 

s 3>7=>t)-2ia. 2ib«> -en-en^m^i 

[00601 iEffl«#^lslK2 2©<8fiX». 

%06 naA@is23«. m^^itcjttb-caffim 

<3^«ilHlS82 2«:<l;»3^4SnfcjSfrfflm^«:aAb. 

cnK:J:OS^i!il±®W^*ffl^-^*" ^® 
J82 3» «)3»1«:*JW^2*®«1^1 a. IbK 

S.r: aA@»82 3«. a*^i±®«)£lt®='*> 

[00621SI6«:». aA@K2 3©*its£©-m^ 

^ife^ffi2 2©aj^»cs«^sn. 

mm2<ommcwms*^- mmmmMihmw. 
sn/c=.>^>i^2 3bt*wur«,>s. c©^r«. 

aAiaiiS2 3«. 3>f^>lJ-2 3a. 2 3b«:/rUT^^ 

[0*6 3 1 :^mmo>mic%i>nijm^^ ^ 2 
ot?«. m®^2\i<c^'o. a*«ai©3»««ia- 

UT. 3£ta«^^®R2 2Kj:o-r. 1^ 

etc aAiliS2 3{cJ:-^T, 2*©««»1 
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[0064] ifmk<ofmK.%^n;t)im^y -f 2 
2ot?«. is^aEiiS'Ubfco. «s«E%a»ffl©a 

OKJ:n«. e*. jEiSKil^itSa^SCiASBlSBic 10 
[00651 :i$msfrmW<cis»i^<^(om^. i'Pffl 

m 1 o^*£<Djesrc^siffca*»»#7 ^ 1 o©w 

[0066] [ie3<D^©}^SSlH7B. *%B3©^ 

I0 0 6 7 3 m.-hWm^-:' ^ 3 0 «. m^'jSt 1 -t® 
J«^4MWrS20©«itHlHlIfS3 IC. 3 1Vt, -e*x 

*n«ytiiiK3 1 c. 3 1 vccjio^ftttJsnfcJfi^iM 
|iSS32C. 32Vt. ^in^fxwjm'-cnhxm& 

fi^l6*@8S3 2 C . 3 2 ViCi; 0 ^4.3 tifdmm^ 
;&aA-r'S2o©i£AiaK3 3C. 3 3V4?:«^-Ct-> 
<^ajlHllg3 IC. 3 1 V«. JiAiaK3 3C. 3 3 30 

V J; "3 t>3i#^*iiKai^{iS(cieg3ns. 
[0068] «^a@«83 1 c«*^«:tew 1 on 

B^Kteif SIS 1 (r>m.nm^m.^m.m:^t^. axii 

i8'3 3 C«*»W«:feWl>^ 1 OW^m.^^Vi^'Sit 
2. «IUlllilS3 1 vl**%IB«i:fcWS^2 ©*i#*feHl* 

mcnmh. a5ta«^ife^K3 2v«*«wcc*jw 

S^2©i2«M^»i*iaic*Ht.-f*. ?tAlHlK3 3V 

[0069] mmm \ c«> 02*©*^ 40 

tt©«t^«:1*W^'5. Se^-C. <*fflllliS3 1 c«. 

IK 1 ±©«aEtt®3 Yoimi:^kmi> ctic 
^i®ai#{c*ftc.f 

[0 07 0] <ftt«llS83 1 V«. 2*®^«^la. 1 

bK:*j»%«E®^tt*i*UlT2.ci«:.i:o-c. 2*® 
la, 1 b «rPI Cttffi-ceJR^SaEI*©^^* 
fito-C. l*ffliaH}3 1 VB. S;»3«l±®« 50 
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[0 07 1 ]ia7«:«. «mi@K3 1C. 3 1V®^^ 
®-mn^xb-Ct,»i. C®WC«. I^WIHIIKS .ICB. 
2*®«Silla. Ib^rH^nrt, C©3T(C«* 
n/c3'fJl'3 1Cc4WbXt,>S. 3-<JW3 1Cc©- 
S5»j»fBM#*tili83 2C®A:^K««l3n. (tfe^ 
«lHlS8®i^^>P«:S^^*^-^''^*" 1^iaiiIK3 ic-c 
tt. 3-{;v3 1 CcK:g|i§S*T.S^iS'cJ:^'^> 
la. lb KteWaSift®^!!)® '> %0%mm.^^^ 
ffl-rS. «IBillS83 1 V«. -S*s3!«ai aK^S 
n «*^2!ffift-^^41188 3 2 V® A^^K^SiS *!• 
fc3 >7=>-9- 3 1 V a i . 1 b 

n. ffeffi*5iS!ffi(i^Bi@»83 2V®A^^icgJS^3n 
ytaVf'VtJ-S IVb t^Wl^Tl^S. =i>f^>1*-3 1 

va. 3 1 vb«. -en-enass^Ji a. ibicteW2> 

[007 2] 3tffiS-^*i0K3 2 C«. *feaiE18S3 1 

CKJ: «iffl3 nfcm^it®^*'^*- K®»^<tse*i 
©m-^i'S'SittB*-^*^^^- ajtm^iiasss 2 

VB. 1*aiiSS3 lV«:J:0«iai3nfcmE14®=i*> 

Mffl(t-^^iIlS83 2 CA^^-r 2.S!tH«^B*^K: 
43tf -5^ 1 ©Mtam^KJttlETS. jS»fflM^^^lElK3 
2 V)!)i^4^5s&fflM^B*^?B 2 ©Mtafe 

^{cm-r?.. MaM^*@ffi3 2C. 3 2V©»fiK 
B. m«- 02CcS^UcSSfflli-^^B12©«lBE 

[0 0 7 3] i£AElii83 3CB. S^«ll®2*0#m 
i^la. IbtcMUr. a»ffi(t#l6*llS83 2CR:J;0 
^ 3 tifcjMffift-^icMcE Um D«flg®^'(k*-^^ ^ 
CiKJ:o-C. S^JilCCMl.rjl!t@(f^#S4iaSS3 2 
CK:J:»)f643*vfcaffi(t^*aAL. cn{cj:0«^ 

!gi 1 ±®^ati4®3*>*- ^©sffi^iffiia^*. aA 

I51SS3 3VB, S*i^l®2*®*«®l a- 1 bK*f 
U-C. jKfflm-#l^lHl853 2VKJ;0^3nfc3SMm 
■^tc*KSbfcllOSIE®^<t«:-¥^2>CiK:J;-3-C. S 
;>3S^ 1 K*t LTi^fflm^SHK 3 2 VK J: Olfe^S n 
fcj£fflfi-^%aAt. ctiCCj:9S*«l±®«li1*® 

[OO74]07{CB. aAlI»33C, 33V©^« 
®-m^SUTOS. C®1?(-CB. aAEIlS3 3CB. 
2*®iS«iSla. Ib^ffl^^Ti. c®=>rK:«*> 
n/c3>f Jl'3 3Cc?r^L.Tl>S. 3 -f ;l/3 3 C c®- 
JSBi^ffim^lfe*lalK3 2C®ai>34lSK:«^3n. ffeiiS 
BlHlKCJ'^VK'CSttStiTt^S. C©f)-CB. ttA 
@Ig83 3CB. 3-^Jl'3 3CcK:«^«r«E-rcitC<fc-^ 
-C i»«ilila. lbK:*H.X. jSefflS^lfe^S83 2 
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1o 0 7 5 1 4/c. C05WC«. ffiAIlK3 3V«. - 

*s3>s»i acceg^snfcavf'v-tJ-asvai. 
*s®fflm^ii*iHi«8 3 2 \f<Daiiniictm$ n. 

iSmmi btC^SI3nfc3>7^>-9-3 3Vbt«:«0-C 
t,.^,. C©W-C«. aAia8S3 3V«. a>f=>1f3 3 
Va. 3 3Vb«::/VU-C. ««aia, 1 bicMb-C. 

[007 6] :^mm<ommic%im^m'S^ 3 
a ibcctet^rsasac!^****"!"^*^^^'*^'''^' 

a* ibtcteWSSEC^*"****'*'*^^'^'*^^'^- 

%077] -eb-c. Ma®^^*Iil^32CK:J:o 20 
-C <^W@IS3 1C{ci:Ot^W3nfc®£tt<03*>* 

j£tHm^^I1^3 2VKJ;-,r. ^^WJi^^i 
V«:J:i3<*msnfcSEt4©='*>-*- f®^^ 

[0 07 8] SK, ?iA@lSS3 3CK:a:-o-C. 2:*:©« 
®Sla. IbCCitb-C. iEfflm^4ilB3 2C*i|6 

3 2 V*5B*-r2.Mffl(i^K*tIt.L)rc(SlDaE©^<t** 30 
t- K©*S^*}J;0'Slia®='*^'^- F©*6B*ifflS 

loo 7 9 ] ^^©je^tce^sa^*^^^ ■' ^ 
o-c» s:^ssi«:teW2>m!S©^lb**^m^*^^'^ 

J: -,-ca:»3«l 1 ±©miiSi4©*s§**feffi - c®®Stt 
©^§ii2+it'S:aji«m^«c*ffc;b)fcm«E^<b*s 
1 i«:J:ot:a;;3iiai ±®«*tt©*iB 

»lK*JW2.aE©^Sil*«^W-^'*^'^'^'''^^^*^ 

i±©mffitt©«t«%»ui^- c©SEtt©*6^iMta 

t 4 MMt^KJltB b/cSE©^(t*«;'3« 1 
S C iiCii-oXWjM 1 ±©SE14©*tt^%t^^*- 

S£,r, s^»#7-<^i'^'3 0t?«- 

S@»tB<i-^©iaJ^®ffi«*"'* < C i *ir t «£ 
[0080] *^©)BJ8«:teW 4*©f6©«HS. f^^^ 50 
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m 1 ©jii5fi©r,<i-c*iffc«**ii»^^ . 1 o©*.j 
mm<.t. *ii]ss®»J!i«:«6ss;^s»^^ ^ jwf 3 o k 

[0 08 1] [S4©^»©je«]S8B. 
4®^©}fJ!iSti:(i^'S«^^^^ ^ ;V*©«)S«r7i>-r 

)vf 4 0 «. a:>3iB 1 ±<omMi&<Dy-^>^^- 

^tei:t^«i!SI4©='*>*-- K©*^*®^^^^®'^ 

[0082] ^ 4 0 «, 1 ®2 

*©aia«l 1 a . 1 b ±©SNI^«:<^tli-*- ^<^W@iE8 4 
It «|ffl|18S4 1KJ:0l*lHan/c«t#i55ffl©(i-^ 

t^'saetam^^^Ts 2-:>©2!fflft#^i»4 2 

a 42bi. ^SiSlla. I b^cMb-cmm-^^ 
|ilK4 2a. 4 2b«:J:*)lfe*3nfcB£ta<i^*aA-r 
^>aA@S84 3i*«it-CC»*. <^m@iiS4 1«. aA 
@S84 3J:0fc»^l£4®«^'5t->aBtt:ffiS3tiS. « 

Mta(i^^4@»84 2a. 42b (i^^BSKfcW S i^ffi 

[008 3]1*mieI8S4 1tt, &*a^la. 1 bKte 
1 b ©S^ 5c^*^Sit#*#3im«l 1 a . 1 bftK^ 

tH^^,. se-o-c, ^^aiisii{g4 1 B. ^^i±<o9im 

[ 0 0 8 4 ] asicB. «imi5ii84 1 <omis.(o-m^7i^ 

H^=iri. c©=irics*^nfcn-^jL'4 1 ai. am 
m b^ffl'^^Ti, co3r(cs*>nfc3-^Ji'4ib 

i^Wb-Cl^S, 3-f;V4 la©-ffiBji£ffl(i^^0 
884 2 a ©A^^K^i^S ti> ffeSSBHIK© ^ v > F K 

ffi^sn-ct-^?,. =.^;v4 1 b©-fflBsefflm^0 
m 2 b ©A^^KSi^s n, ««i5iK© > F K 

fllSISh-Cl>*. c®i^ffllalK4 1-CB. ="^^''41* 
Kiie§nS««l«:j:or. *«ai atctoW*^® 

^Hj® ^ % ®jli)ai!5)S^>*<*ffi i> - 3 J^ 4 1 b tcilS 

^®B)a?6JiR^j*<*m-«" . . , 
[ G 0 8 5 ] mm^mM^ 4 2 a «. mmm 1 

«:J;01*ttlSnfciSm^l a±®*S#i«tB®<i^itt 

sMfflm^*^*^'- Mtafi#»*iHiifS4 2bB. i^a 
111884 1 icj:o«^ai$tifc3is« 1 b±.<om^tm<D 

I. 4 2b©1«)t£B. m«. 02(C7nbfca»ffi(i^» 
^0881 2©«fiEi(BHI|-C*S. 
[0086] aA0K4 3 B> ^JSII 1 a VzmxMm 
fi^?64@S84 2 a K J: ^3 nfcjS!ffl«-^«:*fIc.b 
fcS8fe©^<k=S:^^ S C i K J: o -C . 1 a KM U 
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^40884 2 b K J: OliiS nfcSe«1i^«:aAl/^ 
[ 0 0 8 7 1 0 8 IC». aXSlK 4 3 ©«fi!E©-W%'^ 1° 

H^ari c©3rK:^i*^nfc3-fJ^4 3ai. 

Silnrc.^.p-/^^43b©-^«J«^^^0 
K4 2b©m*^KSi^3i^- 

4 2 a . 4 2 b i: 0 txfcSSefflfi^K^tl&l/fcS 
1 b®S«»CCteW*«8S©^**^W-^^^f^^i^^ 

la, ibSKi^asns. cnicj:o> a;b«i-h® 

i£ffim«B^I»42a. 42b{Cj;o^^2a@K4 
a Ib^S'ricMLr. S«m^la. 1 b»©^ffi 

[00891 *jl«S©ffJ9§K<^*®^«^^^^''ti 

fflm^ccM)£o/csss©^<fc*^^J^^^i:^;* 
* 0 0 9 0 ] *^©}^J8«c*jws-e-©ffiJ©«»«- i'pffl 50 
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» 1 ®*js©r.^-c^if * 1 ; ®t 

fflWl*. *lltS©»JffiK«6*S:»3e8lt«7 . iVf 4 0 K 

1009 1 1 [»5©^®»SS]®9«. *5^©IJ 
5©|liS©JfJ^K^^«*^^'4^^^®2^J^^ 

5 0 «. 1 ±©mEtt©^ -^^i-*-- 
^teJ:t;aff14©="*>*-- h-©*8^*ffi«^^*»®^ 

loo 9 2 1 S*^^:' . 5 0 », 1 ®2 

^:©3l«iaia. 1 b±®S»i^*<^*-«-*<^*'^5i 

If;^^*B«^^^*-r^20©iiJ^^J52 
a 52bt. iSS^la, lb«:*fU-Cffiffi<i^4 
IlK5 2a. 5 2bK<fc«3lfe*S*^^'^^<^^*'*^{ 

^axmsss 3 i^fii^^t.*. i^mniss i «.^a 

[0 09 311taiiaK5 1«. S#««l a^bK*5 

w2,«ffi©ia*%«iai-r2'^i''^J^-^- ^^If.*. 
w-r^. «t--c. i^miaiiss IB, «;Wii±©«ffii4 

[ 0 0 9 4 1 0 9 (C«. «iai@K 5 1 ©^-^^iSiS 

ori^s. c©w-c«. «^m@885 IB- -m^^mm 

Jgtcg^Sn/c=.>f^>1^5 1 ai. 
5t!a 5 1bB. 



[00951 iSfflm^iaiSS 2 a B. 1 
iEtB(i^l£*0»S5 2bB> I^B 

a. 5 2b©<tfi£B, EI2K,,.Ufcj8fflte#l£ 
7o 0 9 6 1 aA@K5 3 1 a IcMUr^ 

ttAiHiits 5 3 B. mmm i b cc*t ^^^^^^^ 
08852 b (cj: oife4snfc3effl<i#«:m^/caff® 



• 
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[00971 @91C«. aX@885 3<D«RS^W^^ 
. ire^ s nfccJ V^V-^*" 5 3 a i . 

S1nfc=.>^>i^53bi*wi.rc>^ c®W^ 

2 a . 5 2 b J: OIStSnfcSi^tHi^^*Ht-l^ 

[009 81 *^®0®tC<i2.S^^^^ ^ 'l-* 5 
or«. «ltmilK5UCj:»). «*jaicD«^la. 

-r iSS^la ib®&^KB*-r*»^**^«« 
j^afi^^^S85 2a. 5 2b.cJ:or. Jffi@B5 
nS. EiC. aA®i«5 3CCj:o-C. 2*®«m^l 

r*/c. **«icD»!it.«- litis 30 

To 0 9 9 1 ^ ""ll 

0 °1 0 0 1 *^©ffJSgK:fe W i-e-®fl!!©«fi!E- 

[0 10 11 [me<om<ommiou.^m<D 
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2o©J£ta<i^l6ilHlS86 2Ca. 6 2Cbi. ^ffiB 
ffi(S^*l6*^*2o©iEffl<i2^^62Va_6 

62Ca. 62CbOci:.^3n.c^|^*|^J 
^*@gS62Va. 62Vb«:J:0^3ti/cJfflC 
6 1C. 6 1V«. ttA@S86 3C. 6 3VJ:0 4>«a 

[01031 i*iaiaK6 1 ct**i6BS«:teW2.» i ©» 

2? bS^«.^*^« 1 ^^♦'^SttSSSS 

a 6 2 V b «*^l!SKteW^.»2©iKtHi'^^*2 

KMcs-r^. aAiai8S6 3v»*i6?a«:te»i»2©at 
[01041 mme 1 c». m^s^ 1 © 2*©«m 

«ia lbK*5W2.«jS©^«'«^*^11^*^^'^*^ 
? 2*;i^la. lb©^.j5*J^«^J- 

[01051 «IW®lt86 1 V». 2*©»m^ 1 a. 1 
i^ma, 1 b©§^^c^-rS«E1i©«t#*S« 

STL 

[0 106liai0K», <^HilBliig6 1C, 6 1V©« 
,S®H«*^nLW4. C©Wlt?«. <^tti(5Ii86 1C 

r^ia^ffl^-r.. -^-^'^f^^^^j; 

,V61Ca4.^a^lb*ffl^='7t. 
1 C b©-^«i^tB«^*^K6 2 C b©AA««:S 



(13) 



23 



«|ffl@S86 1 C-C«- ="f ^1-6 1 C atcje^n 

S^-c mmm i a tctewssis®^© ^ 
1oTo7?i/c. c(D<«t?«- t^Uiiiiiseivs*, - 

,-ri>5 3>f=v9-6iva. 6 1 vb». -en-en 

62Cb».«^W0»86 1C(ci:*)^Wjnj«^l 
■4- A «ffl<s#^lBlK 6 2 V a W. m®^Q 1 V «: 
b», <^W@886lVlcJ:9l*a3n/c#mjlb±cD 

s^r^f e:^re2vrt2^s . 

1^^^9?|-A0«63C«.*««la. Ib.^ 

S^t'cnlcfo^^iia. 

U -en-en. Mffl«^ifeiias86 2Va. 62Vb 
;^j:.ii4sn/.s^a«(i#cc^^-u^mffoJ^J5 

;Sh^62JI" 62VbCCj:»)l6ft3nfc^J»fflm 
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[0 1 1 n®ioic». axiassesc. 6 3v®«t 
tt sssia^ia^^Ti- c(D=.rK^*nfc=.^ 

*.nfc3-/^l'6 3Cbi*«^-C».»S. a-fJl-eSCa 
3Cb©-S«i£ffi«^^856 2 Cb©U3*^lC^ 

,^5n- fteffiwiaKoy^vFKStisnri^^. CO 

^t?«.aAiiK6 3c«. ^^"^^l^'J^l''\ 
(o*n-en«:«ife*fe-rci«cj:.r. ^ 
bK*to-c. *n-enii£ffl<i^ss86 2Ca. 6 2 

[0 i°i 2] */c. c<DW-c», aASSse 3V». - 

«A5^<i^*®K6 2Va©Ul^l^K«^S*^- « 
^*5ig^la{C«^Snfc3>f=>^6 3Vat. 

ervt: 63Vb%/M.r.*«ila. IbC.^^ 
■C «n-enEffi^^»^0886 2Va^6 2Vb^O 

^sn/tsm«fi#KM^Eb?^:^«^^t*^^J• 

or«. <*W>^'«6 1CKJ:^^*JJ1®«^^1 
a ibCDS'^tCteWSmSKD^Wl^^^W^*^^^* 
::c. *m^la, IbO^.^C^^^^JItO^i 
*ssg,®|gla. 1 bStc^^ffiSnj- ^^^^^-^ 

1 ±om^<o^--^'i' 'Zlll^^ 1 

t: t b©|..c*...^mE©^i^j;«^J^^f 
o-c sajaia. lb©s'^«:^•s■^^l^^*'^^ 
*.s«m^ia. ibstci^nisns. cnic^o_« 

to 1 141 -eU-C. j£tafi^%i®ifS6 2Ca. 6 2 
^ii@B62Va. 62Vb^J:-,^^^W@^6 

^ 62Cb«:J:0^43nrt^®ila. IbS 

016*3 nfcssss la. 1 b«©«a<i^«t*fR^i' 



(14) 
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J:t>'Stt1t©='*>*- F©««fcfflSS*^*- 
[0116] *^©B!iKC&2,m;^^^' ^ 'I'* 6 
o-c« s^«inctew*^©^*<^w-rsci{c 

j:,-c«:*3»i±©««Elt®»^**^'^^- 
iM 1 K^iL S c i K -o -cm^^ 1 ±©«flSEl4©» 

^1 cc*5i^^mE©^«.*i*ait-4cicc^-^^| 

tft2,jEffi(i^ic*t[£;tfcSE®^<t=&m;^i^i 
5c J: o-cs^ja 1 ±©miBt©«i^*ta3a^^;_ 

ofco jit^mffi^raeta©®®'^^-*-*'^'^*;''^^:® 
42effifs^©s«J^«®*'J^3 < f ^ c i*^^* J. J 20 

[0117] *^©ilB!iKteWS*©ffll©«'J5^- {'Pffl 

m 1 ©^!s©r,«-c^if fc«*»*fi^^ . ;w 1 0 ©*J 

*||JS©5^S8tc«&S«:^«8»^^ , 6 0 «: 

[0118] [»7®IIS6©»J!®] 0 1 1 »■ 
|g7©ilJS©Jf5®'c(^4a^S«i;^^^^^^^i^ 

V ;U $ 7 0 « ^4 ®^i6©J^M ilal^''^ - 1 

*-F©*it#«ffi«-rsfe©-c*5. ^^^^I^ 
». i^aiiHis8tej:!>-aAieiiis*^ ^ti^-tx^tafs-^ 

[0 1 iQ)KiMm-y^>^9To\t. nmiom 

!!i^t?SS@aS7 1A^J:0l*tt*^^^^^ 
*H®(es i ^5^ta<i^«:ffiA-r SiiABK 7 3 A i , 

HIS 7 3 A J: O *>*il#^®KB<<^{igK:SB3 n J. 

7^ a«<s#%^K7 2 A»*«WK:teW ^.jifflm^ 
Jk^^^?i V@»S7 3A.**l6^«:^«c.* 

[01201 <^tBilffi7 1 A«. 1 'X^^i- ^'X^^l 
;^gtjh9VX7 1Ti« -«8*Sh^v;^7lT©2.X 
^®©-^K«RSnfc=»^>-!^7 4iJW0-CO 
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rnxm-mmWiiti-ci.^^. aA@iB7 3a 

w?.. c®h^>:^7 3T«:fet,»-c. uxsfe^««« 

©flfesgt*. F ^ >^ 7 3T<o2xmm<o-^v:mm tx 

I-7VX7 lT®2'^^ii^®f*^i- 

^>;^7 lT©2*«^iH^>^^3T'^2:*^^ 
tt h^»^7 3T©l<XiiiiiaK*$W5aiS©^<t*5|- 
^>X7 1 T© UXigiitCC*JltiS*C^<tta^«'^''f 

[0121] «ai@i87 1 A-Cit. «^1 atcsms 
titc h ^ 7 1 T© 1 •^«iglKteW?.m»©^fi!l«: J: 
^•C h^>:^7 1 T©2'^#*i«:«*65^esn5. 
h7>X7 1 T®2>X^MlK:iieSti/cm?ii£©^^©« 

X. i^aiiiiK7 1 At*, m^mi a±©ai«*i*ai-r 
to 1 2 2 ] «^ttJilK7 1 aj: 0 w^3n/c^«^a 

A11K7 3 AKfcWS 3T®2>X«JK^ 

n -e®ii*m h ^ >^ 7 3 T® 1 -^si^KSefeAipis 

h^>X7 3T©UX«i!KglS3nSS«t 
B Wmii!»7 1A(Cj:-,-Cl^to3n4^^i«)^i 
C®J:-5K:U-C. aAI51K73A». «S«ila 

±®^14©^-^^^*- f-'^^^^^^tJ- . 
[ 0 1 2 3 ] %*J. *^©JfJSKa^^^;^^WB^ -f 

;U5,70Xtt. »®SlaK:*tU-C^C^6ny.ja@K 
7 1 A aAllK7 3 A*JJ:yMffl«^i©S87 2 A 
i^<Pi;^®«(S©1^tillElS§- aA@KteJ:t>'^«JJ 
|6iPS5*5. s*iKl©»^i bK:MbT:fel9!W5.n 

?o!°2 4 ] *|liS©?e!SKJ:h«. 1 Ate 

ia^iiA@iS7 3A*^. ^tl^tlmm^mM^^ 2 

A©-SP^«lB£bT<.^4®-C. a^SBS^^^^^'TO 

®«s£*siimcc«c*. 

[01251 *3Ujt©)^9SKteW2>*®fl^®^'^- 
»4©^©?^sgiisi«l-e*J. 

^ 1 <mm<iM^-r:mm^^mm^y ^ ^ i o®*J 

:i^©3^JStc»s«*«asw' ^ ^ 0 

[0126] [msom&mm ^xtc. *^®f s 

i gi 1 2 «. :mm<mn^icmnm^^^ ' 
®k*6^)%«is=&s^-r^o^i'ia-c**. 

SKBSsn. s^iKi±©ai^*^w-^^<^«®;t 

Ti l^fflillSS lK:J:0i*H13n/c*ll^ii2ffl®<S2 
;^jii{ctei>i:l*Ui@IS8 1 ittS^cSfiSKEfiS 



(15) 
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C 0 V 2 7 ] la 1 2 {Cmb/cS;>3^1f^ . JVi' 8 0 © 
-f>f-d^>J^3R^8 4«^8l5»©«HS«' ^ 

I*. 



[0 128] ^>»--i'>XfR^^8 4CD'f>f'i^>^ 

t<%-,ri^.5. c©i:^ft-f>t---i'V^^^8 4i 

[0129] 'XK. @ 1 2 tc^j^ t/c«:':S*6^^ •< J^f 
8 0®f?fflKow>-cs»?B^*. ccDm;b^*S^7-'^^* 
8 oT» i^ffliHiK8 1 t&Amm 3®raK*5W2.^ 

S ^Vt-^^>x^^84J:0t>1*WllK8 

r«i©«*iai (KIT, #cci^miiK8Hii©s2;i 

8 3M®«*»1 (WT, *(caAIililS8 3Bl0S*^2 

i±©««o«a«SB> IftWUKS if]©m^»i ±® 

@K8 1 «®«^« 1 ±©*8€©ig?iS©iaA@K8 3 

1 0 t 3 0* ttc, 0 1 2 Kn^0tem^)«l*tt^7 -I 
80-e«. 1*W@K8HCJ:r)-S^«l±<^«^^*^^ ^° 

fflsn*. ■ei'-c. M«(i#«iS!88 2Kj:^-c It 

ajUlKS HCj:'3*lffiSnfc*i^ii2ffl©<i^ift2>2 
tifi^Tbi^asn^.. SK. aAIeI!i88 3KJ:o-C. S 

Sfflfi^^^Asns. cnccj:*). aAeiiS8 3wi© 
ti^jii±©ai^*^««2*i2.. 

[0 1 3 1 ] fete. *ll*S©f59|-C«. Vt-d^^X 

3s* 8 4 4aKfi Lfcm©*ii^®«-K««- '-^ 
xm^s 4 *jia-r sff®*^®*^®-*: ^ 
2,. sto-c. *ia6®J^!»-^»- 'i^^'^^^"^-''^'^ 
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m:^ai®iicaA3nsS6ffl<i#®?fSslifii«. -'^^''J 
>:,JR^8 4*aiiil'fc««^aAEIK83KA^S*ja 

[0132] fet±3iwo/tJ;^«:. :^mm<ommicj^*i 
« ^>t•-^':^^«^^8 4^cJ:^.^s^®e«®J^i 
^m^®aA«c<fc 4^^®ej3E©^*i«>ffi««»*«^ 
J: o-c aAiiifi58 3 flii®m;b« 1 ±<om<omm^ 

« m®^ 8 1 (i"i©m:>3«i I ±©«i^®asa«ii^A 

I1SK8 3§)©«:b!Sl 1 ±®«l^®jSl^ffit*'^^-f ^'^f 

*fiw#-rsci*i-c#4ci*^6. aA@s883{ii©^i 

jaswcc. aAllffi8 3lll©^:^^l-t®^T^*®»'*" 

[0 13 3] iC^-C. aAili88 3{CA:'33n«.*iia 
i aA@!i88 3KJ:o-C«*Hil«:#^^*^*«^* 

ytB^©^<t-rfetofeaAiaii88 3 tct o-rS;^^ 1 

KaAsnsMtai#i®fi«^«i8o° '^^l^i 

8 1 iSAHSSS 3®PaK:t5W*S;)a«i®B*K:'f .X 

f-ir>xfg^84*sw?cctKj:»). 'f>'==*-jr; 

;;^|R^ 8 4®jia®«ir<tr*S€©<4ffl*'S^kTS*^*' 
^©fcS). ai2K:3^l.fc«*Haat«^^-'i'*8 
or». aAlilSS8 3KA^3n*»flWiaA@B8 3 

8 0- *.p,^#<^n2.«^*^*.*. c©J:Ofe»^'t 
« 8 1 »s 8 2 -c 
■aAiiiJ88 3KSi,^^®si8tc. mmn(oiiLm^ 
Mt- -5 > f- if > X 5 -f > f- 

^0*34] HI 3«. tjim@K8 l*^?>M*«<s^* 
mm 2 Lt:i£A0li88 3 {cMS<i^OSKJC 

aias^ffl®-^ > if >^^^^*l•Abfca^si^^ 

7.;l.i'8O®«te£4n^T^o.e^0t!*?,. com^ 

ii*t*7 ^ jvf 8 0 -cii. asffl^^iiass a 2 iiiA 

3 i©f^CC^>f-y>;.f^^8 5 *#AOTl. 
S ^>f-if>^^^8 5». aAliitS8 3«:A*3 
nWi^ASKS 3CCj:.-ca*^l KSASnj 

^®mB4Piss-r**>®-c*i. *^V^®li«TJ 

>;^5S^8 5{CJ:f). •aA|plS88 3lcJ:o-CS;b^Ht 
ttA§n?.3Mffi(t#®»Hti®*- aA0l88 3«:A*3 

n2>ts^©ifiiSffl«cfi-^< J^'^'^^^^^^tt^^ 

[0 13 51 cc-c, ai 3«:n^l/fcJ:^{!:. ^HJHSS 
8 1 ^>f-if>Xgl^8 448i:OfaAiaffi8 3=&g 



(16) 
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r 0 1 3 6 1 0 1 3 KS^I-^^*^'^^^ ' '^^ ® ° 

ftAiaifS8 3tcA^3n4ai#iffiA@!S8 3 10 

8i-»Cfi-.l^^Ci*sr*^i*^>aA0583^ 

ess8 3 KA*$nsitw«>a5iifit«c)a-^tf 
j:9*?a,m«cc. aAHiSs 3ii<^)mjm i^Sf *® 

5^8 0©-e©fl&®('Pffl*5<t!>'^*«- 01 2Kn^bfcS 
1oT57]>XtC. ai4?:#!ab-C, aA@lii883(C 20 

iiS8 3ccA*sn^»^. ■^'^'^''iilTS? 

S»Wi'Hl'©^t3*l- aAI51l58 3CCJ:-,r 

©:^#3«:«*V^nB. . B, ir*. B. B. . B, 

[0 138] B. = 1+Aco s* 
B, = As i n* 

B» =B. ' +B. ' , . , . 

= (i+Acos*) » +A* s in <<. 

= l+2Acos<<) + A' -(1) 

iil^Cl A)'i^...A=I©it-^^^^^^^^ 

feB< 1 t-rsfc*©^****- B< ^ '° 
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». Si (1) J:*)- 

[0141] 2Acos* + A' <0 - (2) 
[0 142]«(2) ifi^^ A^O. ttit>%. 
A>0 ••• (3) 

[0 14 3]A;^0®i»>5!t(2)tt. JaT®«fc^«: 

2 c o s * + A<0 

c o s *<-A/2 ••• (4) 

[0144]CCr. A=liT*i.«(4)«'>^<^ 

c o s 1/2 

120' <<<><240" 



[0146]*?.- *=180- fr2.i. *<4) « 
-K-A/2 

';o!4'7]^iU.«(3). (5)J:*).*=18 

0' (Dtir. B<i <t'r^tc53:. 

0<A<2 

H-2Acos4> + A' ^1/25 
2Acos* + A^ ^-24/25-- (6) 

[01491 ccr. A=ii:-rei^^<6)«^>^^ 

cos*^-49/50 

[oi50ise-=t:, A=i©i#. B<i/5i-r6 
16 9' ^<*>^ 1 9 r 

[OlBlllSfc. 4>=180- t^Si:.^(6)» 

-2A + A' ^-24/25 
A* -2A+24/25^0 
(A-4/5) (A-6/5) ^0 

[0152]fi!or. *=180- 
0. S^A^l. 2 

[0 15 3];X5C. 0l5teJ:C^I316*#Jll.-C. la 
0®-^*S1?«ic-:>l.-CKii>31-S. 01 5«. ^Jte^® 
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6«. *«KW©«:'3«8»*7 ^ jvf 8 omm^mr 

[0154] *||J6W©a*«««^"7 -f 8 0 «. P 

c<Dm:»j«i*i«'7 8 otctec»-c. l*ai@is 
8 1 ». -«*53im^l atcffi^Sti. ffea*5jeffi(i^ 
^ilSS8 2©A*)«a{cS^3nfc3>f=>-9-8 1 a 

u-ci^s. =.>^>iJ-8ia, 8ibi4. *n-en«« 
I, tic, c®a*<i»itW7■f'^*8 0K:*^^^•c. ax 

0888 3 IS, -^ASMfflm^^iasss 2 cDia^Jaicffi 

KSti. 1 atcj*^3nfc3>^VlJ-8 3 

ai -4S*s®ffim^4lsIK8 2©a;b««:SS^S 

U-83a. 8 3b%/M.X. iS^^l a. 1 btC^fO 20 



10 1 a O J X't> es 1 "'^'"^ ' _• ■ 

^timm-y-<}^^ 8 OKtet,=.-C, 33StB<a^lE*@»8 
2» h5V;^8 6 4=^L/Xl»-5. h9>X88<Di;X 
«S«0-ai»='>^>-''-8 1 a. 8 1 btcBS^$*Xt:t,> 

2ks»o-ssiftK@«8®^^'-^'-* ^""tti^ti 

« ^>t--y>^^iR^-8 5icgi^snt:t,»4. 

[0156] *fc. *^WCD«:»J»»«7 " ^''f 8 0 » 
tC*sl^-C. > f - i'>:^^^' 8 4 ic«=i*>*- F ^ 
3-.e»=.^;V8 7«:ffl<->. ^vf-i^>^^^8 5K:« 
^^^^3_e,3^;V8 8%fflt'i-rii^, 

[0157] *«li6Pi)om:^)i!i*S^^ ^ jvf 8 0 {ctet^ 

-C 3>f=>1f8 1 a. 8 1 b®+ + /^•V^»>J^t*. W 

ns. *fl:IWK:«. =i>f'>-!J-8 la. 8 1b. 8 3 
a. 8 3b©=^^-»'^^-->f>^«- m«10-«'2 0. 0 
00 pFOlfflrt-C&a. . 
[0 15 8] h9>X8 6©l>X^lii2'X^ia 40 

;^8 6Ktewam^©«S%*«^T:^tt*^^'^*> 

lo'l 5 9 ] iKK. Jl/f 8 0 

>f'>1>-8la. 8 1b. 8 3 a. 8 3 b®=^-^^-!->a' 
>X»1 000pF-C*S. b7>;^86®UX#»i 
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7) ICteWS-^Vf-^^'-"^'*! O**""^**- ■^^'^ 
-i^>:^l^^8 5 (^^>g^g-i'3^;W8 8) KteW 

[0160] ^muL^oymtmimy -dI'^^o ®#14 

tc »l®tt,l5i«®llS8». 01 BKTiNb/ciaKtc^* 

ic» 01 7K^nUfcJ:^«:. S;>]Sltc. *^JSW«: 
*jWS'<>f-i?>xfg^8 4 (3*>*-F?^a-f 
3 ^ ;U 8 7 ) ©;?.%»AU/cI18S-C* ^ 2 ®ttl5t^ 
®I188(±. lIl6«:^Ofc@lS«:^**iS»#®S85t 

j£ffl(t^®s^® ^ ©'3?tai-^®ssg® 6 & an 
ss-cS)?). m2®it«ifii®ias8«. *(*e«JK:«. 01 8 

^%®«ltfl@K8 1 *:.6aAiHlS58 3(CSSSP5J'<t. ^ 

[ 0 1 6 1 ] 0 1 9 5i. :$immmo:)ntinm'My ^ 

8 0 1 teJ:t>-»2®]t®W®lHlS8®«ti^n®'f > 

f-i?v;!^®»*tfii®^ifiS!<*14*^^t-'^'''^- ®^ ^ 
(ctel^-C. ##9 l-cm^i®». ^l®H:fS{«©ei{S® 
!|#1t*5 J: 2 ®lt*5W©lalK©'^** ^' # 9 2 

■cm-rsHJ. *«ttiW©«*«««^ f 8 0 <m^ 

[ 0 1 6 2 ] 02 0 (*, :*:^W©«;'3«9«lf-? ■* 
8 0 1 feJ:0''ll2©J;b^P5®lBlS8©*n-en©'f > 

y^-^i^^ammmiommim^yr^^'^^^^' 02 
ok:m>-c. !j^^9 3-c^-r«il»- iBi©Jt®««i®ia!« 

®!^14feJ:0'll2®l:l:Wl©I§lK©'Stt«:*t. 1*^9 
4-CS^1-«l». :!milW©m*«8*i^^ , ;l.$8 0©!^ 

[ 0 1 6 3 ] 02 1 tt, 3{:^#l©m^)*8*lt#:' -* 

8 0 1 *s<to=5S 2 ®j±«swi©iiK©-en-en©v -f 
>®^i#it*s^i^^''^*= 02iKM>-c. ifjg 
h-cmws.. igi®itist«©iais©'KFi±%*L.. if-? 

9 6 -C^stms., ^ 2 ®tbiM«©@IK©«1**^ 1/ . «F 
■^9 7-C^?:-r«g». *Se5St«I©«;'3lS*6^^ ^;l/$8 o 
©1#144«l.-Ct,>*. 02 1*^6. *^WI®m^^» 
^^^Jl'f 8 0Kj:n«i. «*il91«c-f>f-^^>^^ 
^84 {3:t>^:- F5^a-i'3'f^l'8 7) ©A%»A 
Ofc01©tk®W©liS8K:J:b'^t, A*iK:^t%®«"?- 

[0184] ^XK. m3<om.moM^t Ur. 0 1 6 

tcS^UfciailS*^?>-f>f-5^VJ^^^8 5 (^-fV^a 

[ 0 1 6 5 ] 02 2», :^Wim<0%iJim'By ^ 
8 0 ill 1 ®tbS^®Iiii8i®3®lt«^©iliiS©-e*i 
^■h©y-f>©®»i5*t*<4*'i^^^'''*- 02 2CC*JI.> 
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*L ?»#9 9 -CS^-riitt. ^ 3 ©fck«^®ilKO^tt 
0 0-Cn^^iS». 

{C ^m^©fiffl4iBflO«t(.»^3®tkf5t^©Islif5-C 
CO 1 6 6 ] *^tfi®3e®K4sl,»-C. -<>f-y 

i + * at i ^^tySK^"^* ■'^ 

[01671 3m*OJ^SSK^*JW**<^®^^- 

[0168] fete. *i6B3«. kSL'Sx-mfrnw^m. 

CO 1 6 9] . „^ 

[IfeHj©^)*] JitiiliiBfl tfcj: ^ 1 «ci> U 3 © 

i,.-r*i/i^Kiaig©^;^«iiS^^^^''^'^'*- s:^i«ccte 

©^<t«:#^-c. s;»3«ih©*ii^*taii-rs. %^x. 

[ 0 1 7 0 ] it*3a2iaK©S;^»8i#:' 
■cs* ®;^i^ic*jw % 2 *©»«ia«:isi oafflTfeJi-r 
m;^jWcteW2.2*©®S^«cWbr 

i*i-c* Sill ^jajift^^^s. 
[0 17 11 ii*S3iei£©m;^)^«i^7 

K©«t#*«i*W«:ffi«-r4ciA5-c»Sii»^«i** 50 



[0 1 7 2] i8*«4«:V^l/6©l>t*n*^«:8a4S 

«:l^m-r*c<b;cj:o-cm:^iit9±©*fi^«:t^iHi^. c© 

m;^)iS«:5Ftb-CjSM(i^lc*tE&b/cmE©^<b*^^ 
■C m^ill±©aiW«:«S-r^., ttt-^-C. *^?B«:J:iT, 

[0 1 7 3 ] i»*«5iaiK®s:^^»^^ 
-cw. «:^»atc*$w«2*®3i®s*i^c;(a«-cfeJi-r 
a:;'3^K*5W5 2*©»^K*Hyr 

Ka*iliJ:®='*>*- K©*i«4S!l»WK<S«1-SC 
[ 0 1 7 4 1 Sfc. it*«6i2«®«**i»ll«^ ^'''^ 

-cit m:^^Kfct^i.2*ffi*^^®&''«^^*"^^*^ 

{c*H£:bfcS»«9»®3»ffi«-^*^<-- 

2*®iiSSi®S''K»bTS2S^«oi»«<i-^ 
{cWJCt/c®£®^<t*^A2.. ti£^-c. *^«:J:n 
a^iBt±®y-^;i'*-F©*8^*5<fcy'='*>*- 

K©Ji^4«!)*W«:<6«-r S C t *s-Clf S t <.» ^ 

[0 17 5] */c, it*a7^ct^b9©i-^^n*^«:ie4S 
%t^UlT^CiKJ:or«*ita-h®^ 1 ©«t#?:^ttl 

u c®<^tu3n/cs 1 (m^twrnrnttih^ i 
©mffl®^%i6it^- a^)i^K*tfc» 1 (owm'^vi 
mute«aE®^<b*^^-^- m;b^i:®si®*ej* 

K*$w*mE®^*1^«-rs c ttc J:o-c«:f3«U:® 
©(i#iftS^2©3£««#4B^L/- m^j^ccML-t: 

^2®j^ta«#«:^iei-fc®^®^^'^*-^^"^- 

-fSci*«-c*si«K:. ilsKW^c^^®*^£^^?^^ 

[ 0 1 7 6 ] ^«Ja8i2tK®m;^)^«^7 ^^\^^ 
■Ct* «;b^Ki3lf&2*®»®^=S:i^'^fi*a'^t^^ 

2,Si®«^>&«^ttlt^. S:>3i|gK:teW2.2*:®3l««K: 
MUt^ 1 ®jMffl(i#«:*ttDL/fcPH;^®^^t%#x 
5 Sfc. C®S*itl«t^7-''^^"^«■ «^^'^*'"'^ 

s2*®»«»*isofiffi-ceJ«t-2.^2®^^^a 

0 S*^tC*3 W h 2 *05Sm^K^ b-C^ 2 ®j£tB(i 
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CO 1 7 7 1 l«J}?«9iBK®«^»^^ ''^^ 

^^Kt)®m^^©»#*fi«-r 4 c i *5-c t * i <-> 

[ 0 1 7 9 1 iS*a 1 2 S /d* 1 3 iatKO«^J 

[0 1 ] *^B3©^ 1 (D^wmm.'^^'^tim.^ ^ 
[a 2 ] 0 1 Ktew zmmm'^mMnommo-m 

[04] *|6W®^l©*«S©jeS8'ce^2,S;^)«iat«7 
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36 

^ ;U $©<fe©?'lffl«<l%^^SiW0-Cifc h. 
[05] *|EW©^ 1 ©?lJ6©}^SS«Cfi62.«*S»B 7 

^ ;i.$cDS«:ffe©WffltW*^^"«'^^-«®'^**- 
[0 6 ] *ISB©^ 2 ©^iS©J&S«:^?.m*^^^ 
^;l.ir©«RJ***-r^a'i.i'®-C*5. ^^^^^ 
[071 *«W©^ 3 ©^iiS©»®tcC6S«:^S^^^ 

[0 8 ] *#feW©^ 4 ©^i6©J^^«^«fei«^»»1f 7 
^ ;Vir©«lS*^^ ^ i'0-CfcS, 
[0 9 ] *^^©^ 5 ©^«fi©}^«K«SS*®«B ^ 

[010] :m^<i>m6<omommic%i>nf}im^ 

7 ^ ©'Btia^S^-r:?'^ i'0-C*S. 
[011] *BB«©^7©«6©3^®K^^*^«^^ 
7^jUf©«HS=£n^^^'3t'90r*2.. 
[0121 *|fei!8©^8©*M©3P^SIKlS?,«;^^B 

7 . ;l.i!©a*W^c«B£%*^^'=' ^^"^^i- 
[013] *S?^©^8©^©B*'^^*®*»^^ 

[0141 *^qB®S^8©^©J^®K*^W*«^• J£ 
[015] :$:|6i|§®^8®*i»®ffJ!iKteW*-»fiW 

©«*«at#7 . ;v*®«is*s^-r^c V ^'S^^- 

[016] *|feW©»8®*tti©5&«SK:teW?.-^W 
®m:tiiSE»^-7 ©»fiSE«'r:"«'El»8®-cfeS. 
[017] *^BB®»8®IUi©BmteW5-P 
K:Sfrs»l©lt«Jt^®laI»8*i'^"^'slS2^^**° 
[0181 :*:|iW©M8©SISt®m«Sti:feW*-^<« 

[019] :$»?«®^8®^©ff5^«^*s'^*-"^^ 

©^ii-en®-? vf - *r>;^©*a*ffi®^«»''*^**'^ 

[02 01 :$:|6BB®»8®l©fe05e^«cte''*^-'****^ 

®-&M-eti©-f vf-i^>;^®w»H4ffi®)a«'^i*<** 

7r;-r^0t?*l>. 

[02 1 ] *|6BJ®^ 8 ®jerSt^®^*««*S^^ 
i» 1 te J;t«fS 2 ®ibfHW®iIIS®-&*^-?<^®^ '-^® 

[022] **?9®» 8 ®^f«®«*»«i«^ ^ ^ 
t» 1 teJ;0'^3®tb*5W®I3iK®*<T'**^®^-^ >® 

l-«;)3*il la. lb-»m^. lO-'^mmBV 
3 - -aAilK. 
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